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BREFACE I

This report was prepared by Versar Inc. for the Office of Planning
and Manacement of the U. S. Envirommental Protection Agency. The report
summarizes Versar's estimates of the probable costs and :.mpacm of com=-
plying with the proposed "PC3 Ban Regulations."” These regulaticns were
prepared by the EPA Office of Toxdic Substances and the Interagency PCB
Work Group to implement the requirmments of Seckions 6(e) (2) and 6 (e} (3)
of the Taxic Substances Contzol Act CAmat:hx al.

. This eccacmic analysis program was sponsored by the EPA, but the re—-
sults recorted are these of Versar Inc. This report was pfepared- in .
partial fulfillment of the requirements of Contract No. 68-01-4771. The

report is not a statsment of EPA policy. However, this study deoes mest
the requirements of an economic impact ana.lys:.s of the propcsed requla=

tiom,

This report was.prepared imder the supervision of Me, Rchert Weshin, oo
Principal Investigator. Major contributors wers: R T e e o
' Louis Fourt, Ph.D. (econcmic methodology, waste oil, ‘railroads)
Robert Westin, P.E. (transformers, dry picments)

David Berkey (capacitors, mining
machines)

Bruce Woodeock (hydraulz.c systens, tx.mhm&)

- from Mr.-Steven a.waﬁmscm’mmj@tmﬁnd‘mw YRk
EPA Regulaticns-Development Group-of-the-Office—of Tdxic St.zt:.s‘.:am:as'-'L ’ﬁréc-' o
factual strengths of .this rerort are due to. the .clole COORETatioR UM s w . w s
from industzy, particularly rg:resentat.va of the tmsfomr ami 'c&_m&r‘ ‘
tor menufacturers and the electric utilities.
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This report is being relessed and circulated prior to the public |
hearing on the proposed requlation. It will be considered along with the
infoarmation received during the hearing in establishing the final regula=-
tions. Prior to final promlgation of the rsqulaticns, this study shall
have stmdinginmyEPApm&ding'orccurtpmceedinqonly to the extent

‘that it represents the views of Versar Inc. It cannct be cited, referenced,
or representsd in any respect in any such proceseding as a statement of -
EPA's views regarding the impact of the proposed regulaticns.

P
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1.0 INTRCDUCTICN

owem e - 4 T . Lo -

1.1 Purrcse and Sccre

’n'lepm:pcseoftmsstudywas toevaluatetheecmcmc umacts
of the prcposed "PCB Ban Regulations.” These regqulaticns were prepared
by the Office of Toxdic Substances of the U. S. Envircrmental Protscticn
Agency with the technical support of the Interagency PC3 Work Growp. These
requlaticns implement the bans cn various PC3 activities which were estab-
Lished by Congress in Secticn 6 (e} of the Toxic Substances Contwol Act =
Public Law 94-469 (see Appendix A).

The eccnomic costs reported hersin are those directly and in-
directly attributable to those changes in futizre PCB activities which would
ke caused by mplemantat*z.cn of the provcsed *egul.aums Frem the wcrd.mg
cfSect:.cn 6}, it is clea.r that the intent of Contress was to ban the

- mamufacture of PCBs after December 31, 1978, and to ban the distribution of
tolychlorinated biphenyls (PCBs) after June 30, 1979. Therefore, the long
term costs-of tsinqsnbsﬁtﬁwfor?@s will be-a consequence-of this - — -

 legislated ban on the menufacture of BCSs and not a consequence of dis-
creticmary regulatory actions taken by the Envirommental Protection Agemcy. ~ - -

The effect of the authorizations in Section 761.31 o*’ the pro-

-which could have:esulted_fmn_tba_mmate_apphcatmmthe bans Sset . ..
~forth in the act 0 PR equizmert and articles. The costs which wers es— .

- dmated- arrsdﬁng—ém'dxese*authmmm mtﬁ*costs -
_based cn_the pre=1977 base, and not the changes frem the hicher costs .
which would result in the aksence of these authorizations. Hweve::, the
assurpticns behind the analysis of the individually identified impacts are
explicitly identified, and the analysis should sipport the evaluation of
altemative regulatory approaches.
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This analyszs of the prrpeosed reculations corsidered both the
direct costs of camplying witkh the rnﬂu:.::e:rents and the indirect effects
of these requirsments con pr:.ce lewels, capital needs, employment, energy
consumpticn, and the availability of strategic materials. The calculated
econcmic impacts were the incremental impacts of the proposed requlations
cn a base of 1976 practices as modified by the previocusly promulgated PC3
effluent standards and the marking and disposal reculaticns. -The costs
of these other BCB requlaticns were ccnsidered during their development
and are not considered to be a result of these proposed ban regulations.

1.2 PCBs Usage in the United States

BCBs have been used in the United 'States since 1929, Major uses

of this chemical have included transformer cooling liquids; capacitor di-
electric ligquids; heat transfer and hydraulic liguids; as a dye cartier
in carbonless copy paper; as a plasticizer in pa.m‘s achesives and

caulk:.ng copownds; and as a filler in investment 1g wax., A prevz.ous .

EPA contractor reportm estimated the usage and distributicn of PCBs
be as shewn in Teble 1. 2-3...

(1) Versar Inc. PC8s in the United States: Industrial Use ard Znvircen-
mental Distribution. Springtield, Va.: National Tectmical Informa=-
ticn Service (NILS 5B 252 402/3WP). February 1978.

ED_005530B_00002561-00014
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Table 1.2-1

3

. } * |
. l::stinqtes of Cumilative PCBs Production, Usage, and Gross Environmental

Distxibution in the Un

H
&

ited States Quer the Perjod 1930-1975 in Millions of Pounds

a

; . . Estimatod
. - Qomvarcial | Conmercial - Industrial £Cls Currently | PCBs Querentl FCuis falfabitigy
i Product lon Sales Purchases of Ch in Sexrvice in Bwilscigen Destsoyal of Values
i i ) :
U.8. FCB Production é 1,400 + 5%
: ; - 208
Total U3, POB Inporks 3 T T
U.5. FCB Dowestic Ushge 1,253 . fe sa
. i : ‘- 208
Total ¥.54 PCB Bxports 150 & 208
. :
#CB by Usy Categorys
Fetroleus Aditive 1 1 591
tieat Transfer 20 3 10% -
#isc. l:i’dustrlal 27 . ¥ 154
Carbounless Copy Pa 43 t 5%
llyt\raul{ca and Jaubkicanta .80 . % 30%
Other Plasticlzer yses 115 12 15%
Cajucltdus 630 450 ¢ 208
Transfordhers * 335 300 § 20%
LY “ .
Uses Othed than Elecfcical - 8 5 601
- — e 4
B Deqrm;ed or’ Inciperataeds k
b\vhuu“:nmlly D&;]rod:.ul 30 . & 703
luclnengtul . : . 25 & 108
1
lmxlfllls:und PCBy Lh pagss .
Cap. a8 b Trans. Prduct lon -
wastes H . 110 8 20%
(usoletg Ele. Bpifumnt ) 80 14N
Other (paper, plnsr'lc, etc.} ' 100 3 404
fres 1CBs 211\ tha !:nvilnxn(:nt
{sokl, \tnter. 'alr,j sadiment) i 150 t 30%
4 _ '
Total | E 1,403 1,403 1,253 " 758 440 58
- I i ]
i ; ' i
K ;
: ; !
i i
; ’ | ' : -
s ) - | I - . *a
: I t
‘
¥

RN
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© 1.2.1 Production of PC3s -

The major U.S. mamufacturer cf PCBs has been Monsanto.
Since 1972, Monsanto has limited sales of PCBS to menufacturers of trans-
formers and capacitors. Meonsanto cessed mamufacturing PCES in mid-1977,
and shipped the last remaining inventory by October 31, 1877. A previcus
EPA sponscred su.::‘.ym indicated that about cne millicn pounds of PCRs N
were also menufactured By a small chemical company from 1972 thmugn'1974
for use as a heat transfer liquid, o

PCBs may also be made as unintentional by-products of
other chemical processes. For instance, the manufacture of the &y pig-
ment phthalcocyanine blue by reaction of precursors dissolved in trichloro-
tenzene may result in the formation of PCBs £rom reactions mwlvz.ng d':.e
trichlorobenzene. 'mae PC3s may contaminate the p:.gme:t at PCB concen~
tzauonsfmmpamPermll_ontoasmzchas.Olpercent. Producticn of
diarylide yellow pigments also results in the fommaticn of dichlorchirhenmyl
dre to a side reaction involving the pigment precursor dichlorobenzidine.
This results in BCB concentzations in the yellow pigment of W to several
undred parts per millicn. Chlorihation of water which contains appreciable:
concentrations of hiphenyl (Which is used as a dye carzier in dying poly=-
ester fikers and which is a comn pollu";ant of water discharced frem dy:f::g
plants) can result in the wintentional formaticn of BC3s to a concentza-
tion of several parts per millicn. No natural (nop-industzrial) scurces of
PCBs have been identified,

(1) Versar Inc. Usace of PCBs in Open and Semi~Clcsed Systems and .
the Resulting Losses or DCBS O the ENVLICIMENt. LoA 560/6=71=
009 (umpublished Draft Report) septenber L, L976.

e
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'1.2.2 Imports of XGEs

B et e :

AT

PCBs have been J.mort.e?i for use in investment casting :
wax, for maintenance of certain mining macn:me.ry, and as the coolant m.
electrical transformers. al

Decachlorchiphenyl was imported from Italy for several
years foruseasaﬁ:.lle:mmvest:rmtcastz.rgwex, this use was ended in
mid=-1976. Q) Several menufacturers of imvestment casting wax are presently
using Imported polycfilorinated terpfienyls (BCTs) in their products. The .
U. S. dstixButor of PCTs has given assurances :hatPCBs ars present cnly
at concentraticns Below 0,005 percent, @1 but no data ares available on the
actnal c:ncent:at:.on of PC3s found in tlese PCIs.

Over 700,000 powmds of BC3s have Been imported since 1972
- ®0 maintain certain mining machines which use PCBs as a motor coolant, (31
No additicnal PCEs will be imported for this use as existing U.S. inven-
tories are reported to be sufficient to meet um.rrta'zance requirerents for
the remaining se:v:.ce life of the mechines.

PC3s have also been imported as components of transformers =~ — — -
and capacitors. This source of PCBs dees not seem o be significant at
present. ‘

223 Hydratt e SySTEN; HEST Trensier
System, and Corpressor Use

PCBs have not been commercially available for copen system
uses since 1974. leakage of: BCR: hydraulic: fluid was replaced by PCBs taken-

T L R

— from FEmEIning meintenance supplies and, after thse ‘were e:d'xauseed by

(l Ve.rsar Inc. Assessnent of the mv:.romrental and Econcmic Tmact.; or
s - ERE - BAN - ON-INDOLES~OT=EERg (= EBRS 0077, ALy, L

(2) Personal comunication, Mr. L. M. Argueso (M. Argueso and (o.,
Mamarcneck, N.Y.), August 30, 1977.

(3) Versar Inc. Assessment of the Invircrmental and Ecoromdc Impacts of
the Ban on Dworts or PC3s. EPA 560/6=7//-007, July, 187/, o 9, LO.

Saeran ey
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. |

carpatible non=-?C3 fluids.  As a rééi:lt,‘ the FC3s in service in thess ma=
chines in the early 1970's have been’'diluted. Informaticn chtained during
the course of this study throuch a phone swrvey of users of these systems
indicates that the fluid presently in the machines may contain from 60 pem
to 5Q percent PC8s, cderending on the amount of lesaskace and replacement over
the past fve. years.

. When Mensanto discontinued the manufacture of PCB hased
heat transfer liquid in 1972, they recommended that existing systems ke
drained and flushed and the liquid replaced with a non-PC8 liquid, A num-
ber of systems were maintained throuch 13974 with PC3s manufactured by a -
small chemical company, but no PC3 heat transfer fluids were manufactired
or imported after 1974, and it is believed that all systems have been
drained and converted to non-PCR fluid. The éffactiveness of the initial ~
flushing procedure is keown for only cne system which was flushed in 1872
and presently is using a fluid which is contaminated by two percent
PCEs. ’

_ PCBswereusaiasawo:’dngfluidinanmbe;bf furbin
compressors on natural gas pipelines in the early 1970's. Althouch the -
PC3 oil has since been drained and the twrbines flushed and refilled,
resicual” PCBs dre present*tomt:crcrun—ts“saverﬁ ‘-crusarﬁ-*ar‘:s—
per millien in the oil.

Another use of PCBs was as a minor additive to certain
autcmobile transmission fluids o cause comtrolled swelling of rubber
seals. Althouch this use stopped in the early 1970's, waste lubricating .
oils have been reported to contain PCBs in concentraticns of parts per
million. Transmissicn fluid from older autcmcbiles may be the sowrce of this .-
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unintenticnal ccntam.natmn of waste oil, but ™ mfonrat_an is ava_.able,
cn the extent ofbcssmtransmsss.m fluids. _ o e

Contaminatad Ql._S have mt been ~segregated fram the flow
of cil collected for reclamation. As a result, mxh of the oil presently
handled by the waste oil collectors, processors, and re-refiners appears ‘ -
o Be contaminated with low levels of BCSs.

l.2.4 Transfomm: :Manufac‘:azinq ’aﬁd'Maintenance

Most large electrical transformers are designed to cperate | =~
with the current-carrying coils immersed in a dielectric Iicuid. This ;
liquid provides electzical insulaticn between the windings by £illing in . -
any pinholes in the enamel or paper insulation. The liquid alsé performs =~
asaheattransfermdiaﬁyaﬁsorbinghsétfmhiemﬂsandcmducﬂ;g -
it to the outer shell or heat transfer surfaces by natural or forced con~ .. el
vecticn. Most Liguid-filled transformers are cooled with mineral oil. This
oil can present a gmflmnt fire hazard in the event of a short circuit
within the transformer. Therefore, cil-filled transformers are not allowed
to ke used in hazardous lccaticns such as bulldings except when installed in.
a fire resistant cocncrete vault. '

o —

.In the past, mest transformers used in hazardous locaticons
have been filled with non-flammable coolant liquids containing 2C3s as a -
IR JorTorrTErTt T IS T PCE T S ES TOETEr LIGUICS are Kown by the ceneric
- —-tarm-"askarel? -and-have-beerrin—comomrtseshee e 190 s Dtz ardous
- **ansfom—a:cﬁcatims;-?i‘d:c@'ﬁﬂz"% ittied'*——ansfcmers“nave“cost*‘" -
—20..Bexcent., mmmmmw.;m BS et R Y BT ey e
--~non=-£flammable - and-mere-reliadie-—thanoil=fitled transformers s """ ' =" oo oo o

rman et e ... The manufacturers of 2C3 transformers. diSomntinued -TanUtte——— o s s
fact;zring BC3 txensformers- by the end of 1977. ‘There are presently in use
appracmately 140,000 PCB transformers which contain an averace of 300
gallons of liquid (2,150 1b $C3). The average service life of these
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askarel transformers is about 40 years, if cexrtain mut.ne zramtenarce is.
pexrformed, —_ L S :

The electrical prrperties of askarel are significantely
degraded by the presence of moisture. Thermal cycling of the transformer
during normal use can draw alr into the tzansformer through minor lesks in
bushings, and the askarel will absordB moisture from this air. It is routine
practice to check the electrical properties of the askarel periodically at
intervals from 1 o 5 years depending on ambient air moisture. IE mistre
is detected, the askarel is drained and filtered (to remove the moistire),
and the bushings are repaired. This maintenance, usually performed in the
field, is necessary to assure centinued safe cperation of the transformer
as severe degradaticn of the askarel can cause major an::x.ng m&m the.
tTansformer.

Similar maintenance has been routinely performed cn the
several million oil=filled transformers. The oil ind meny of these wnits
may be contamined with PC3s to a corcesntraticon of several hundred carts
per million due to past use of the same egquipment to service both oil-filled
and askarel transformers. It is also possible that DC3 contaminatich of the
oil may have ccourred in the memufacturing process where plants: made both
oil-filled and askarel transformers. Disposal of transformer oil has been
throuch commercial waste.oil haulers, which-has apparently- further increased
levels of PCB contamination of reprocessed and reclaimed oils.

1.2.5 Electrcmecnets

PCB oil as a cocolant. These &agnets are used as magnetic separators over

cal conveyor belts., The magnets are similar in constuchion o transs. ..
formers., There is no present use of PCBs by this industry for either’
mamufacturing or maintenance,
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'1.2.6 Canac:.tors e T e

B

_ PCBshavebeeuusedasthehqulddlelectncmahmstaJ_l
2C (altsrnating current] capacitors made in the United States since the mid- . -
1930's., PCBs are wnewxcelled in their precerties of chemical stability, » -
fire resistance, and high dielectsic strength. Although no other dielec-
tric liquids equivalent in performance to PCBs have been develcped, other
Liquids are being used successfully in capacitors which perform the same '
function as PCS capacitors. All of the menufacturers of.larce power fackor P
capacitors have switched to nan=-2C3 substitutes., Most of the manufacturers A .
of small capacitors have either stopped using PCBs or armmced their m-— . -
tention to switch to other liquids early:.n1978 - S

.3 BCB Restrictions in the 'beic Substances Control Act

- . - e a. N

Prior to the enachment of the Toxic Substances Control Act, the
only authority of the EPA with respect to PC3s dealt with dischazge of con-
taminated water from indust—ial point scurces. On Febrvary 2, 1877, the
EPA promulcated regulations under Section 307(a) of the Federal Watsr- T e = -
Pollution Control Act which banned the direct discharce of water cont _
nated with P(Zs by electrical trensformer and capacitor menufactursrs after
February 1, 1978, O

The enactrent of the Toxic Substances Cont=cl Act (in Cctober,
1976) placed additional requirements on the use of PCBS and required that
certain actions be. taken by the EPA.._Section 6(e)l.(l). of.the Act required ... ... .
- that the PR prmm.ga‘be”nazfm amﬁ:'ﬂ:sposa::a;dzt:cns‘ﬁor PERS T I TSy T e
requlaticns were promilgated on February -Y7,-1978. @) ~The requlations re~ "
quire that special waming Labels_be_applled_m-aca_mgrentpmntauers,%_,_mm

()] EPA "Pinal Decision" Federal Register, Feb. 2, 1977, cp. 6331-6335

(2) EPA, "Polychlorinated Biphenyls (PCBS): Disposal and Marking,"
' 'Federal Pegister, February 17, 1978, pp. 714%=7164.
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ard storage areas. The regulations also require that disposal of 2C3
Liquids, materials and equipment by by acproved methods (gemerally high
temperaturs incineration-or chenical waskte landfill) and e establish’ pnroval
criteria for the disposal facilities. | .

The Toxic Substances Control Act also established cutoff dates
for certain PCB activities as follows:
Jarmuary 1, 1978: All menufacturing processing, distributicn
and use must be in a totally enclcosed manrer.

January 1, 1979: No further mamufachturing or .rrocrt:.rq of
PCs allowed.

July 1, 1979: No further processing or distributicn in come
merce of PCBs allocwed. .
The prorcsed PCB Ban Pegulatmns m'pleztant these "squrerents
of the Act and also authorize the continuaticn of soec::.flc: activities
where the ZPA has determined that such activities will mot present an . .. |
wreascnable risk of injwy to health or the envircrment.

1.4 Sumary of Prrrosed Ban Requlations

‘The continued manufacturing, processing, distributicn in cdmercs,
and use of PCES has been regulated by Congress. Secticn 6(e) of the Toxdc
Substances Contzol Act: (Public L. 94~469, 90 STAT 2025), established
various restricticns on PCB activities and the dates on which these re-
strictions became effective., EPA is reguired by Section 6(e) o establish
by rule several technical findings regarding PC3 ackivities. These find-
incs must establish:

(1) The level of expoéu:e of humen beings and the environ-

ment to PCBs that may be considered insignificant -
[Secticn 6(e) (2) (C1]. This level of exposwure is the

basis for judging whether any activity or use is in
"a totally enclcsed manner.”
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R] rether certain uses present an wnreascnable risk to -

health or the ervircrment., This criterion is to be ) -

~ used as the Zasis for authorizations of activities o R
that are-not conductad in a totally enclesed manner, = ;
and in evaluating petitions for one year exerpticns
from the mandated Bans on the menufacturing, processing,
a(rzxd dl.]st"_but'_cn in comerce of PC3s. [Secticn 6(e) '

- @I @I, A

QI Those activities which, although not conducted in a
totally enclesed manner, nevertheless will not pre-
sent an unreascnable risk of injury to health or the
enviramment. [Sectien 6(e] (2] B]1.

The propcsed "PC3 Ban Requlations” state these findings, incor- -
corate the mandatory requirements established by Congress, and would grant
authorizations for continuaticn of certain activities based on the findings. .
These regulaticns were prepared by the EPA Office of ’bez.c Sucstances in )
ccoperation with the Interagency PCB Work Growp. The basis for the preoosed oL
requlations is the finding that there is no identifisble level of PCB re= - ° - - -<a
lease to the envirorment that can be considered insignificant. Therefore,
only totally enclosed activities such as continued usage of existing trans-
fomers and caracitorsdll-meet the ceiteria: reevired afior Mecerber 31, . ,
1877, o - T e

The Toxic Substances Control Act grants the EPA authority & - - -
permit other PCH activities after the end of 1977 if the acHvities do not
C v . : Aot irGmndar
this authority, the EPA in the oroposed ban regulations would pernit the
following PC3 ackivities in other than a totally enclosed manner.

(a) Contimed minor maintenance of P8 transformers to

e = e minimd Zer e Eeorrmicedmpacts et uiderene 4 ST s e

cremainre retirement and-lack of replacesment units.

e e D). Contimued use.and scheduled shase=out of use of PC3 L. ...
railrcad lecamotive power transiormers. -
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(] Continued use ard scheculed .b.ase—out of use of P~
filled moters used on certain mining eqm.prrent.

@l Centimeed use of certamhydrau]_.c systens c:ntam:.—
nated with DCRs if efforts are pericdically made o
decontaminate the systems.,

(e] Use of waste cils centaminated with PCEs below a con-
centration of 50 pom, except as a sealant, coating
or dust control acent. This could ban the use of
oil contaminated with any measurzble amownt of PC3
for oiling roads or as a pesticide carrier.

1.5' ‘Effects of the Prcrosed Requlaticns by BCS Use

The econamic mpacts resulting from the prcposed requlations were
determired by evaluating the effects of the requlations on each identifiable
PCB use. meremrtoftreanalys:.sa.lso acdresses each-use in a separate
chapter, and the format of ‘-&e :,‘eg:r‘- therefore, dees not parallel. t.%‘ ‘
format of the regulaticn. & guz.de w the d:.scussmn of the varicus secticrs
of the prcpcsed regulatlms is presentad in Table 1. S-l. The var:.cush cost
and econemic mpactsamstmanzedmdzapter 17. ‘

-12- -
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' Table 1.5-1

Effect of the Proposed PCB Bah Regulations cn Varicus

Uses of 2C3s
Chapter of Report Discussing Impacts
w |- ¥ ; g3l |4
is 18815 (314 HIrmE
@ 3 4 _g R - 5
§ |§2]4z|83|18 1218|618 |2 |3 |3 ,
b I g& 3|3 g v 133 ]s o Em
3339188188125z 5|3 gﬁ%géégeg"
] 2 lo fhe
ELEHEEELEH R RFH R R E I 1A
Subpart of Proposed R o U v D o il il e
FC3 Ban Regulation - e o e Im laial8 |2 (D12 123 (2 18
A2 Definitioms : 1T ) .
(q) K3s X b4 X1 X te r
w) Mixture b 4 TRIX- 1 XX b4
{e=) Dust Control Agent ] X cy o .
(&3) Process X XX X! X X .
(hhh) Totally Encl. Mzmer X X ‘X =X X1 X X X1 X L1~ k - - s
(4] Waste Ol X X X B
3 Dispesal - - i .
(e (1) (B)
Transformer, K3 b 4
less than 300
e : Fm
{a) (3} (4} 1
Transformer, PC3 - - —
less than 500 ppm X
D Prochibhitdons b . ¢
761. 30 Tot. Incl, Manner X X X |X X X1 X! X X X - -
(a) Manuf. & Use Ban
except in totally X X X X1 X1 X | X Xi X X1 X X
enclosed marmer
T BT IR ISTY YA Y U TR X X .9 X rd rs Ao vy .y -
{c) 7=1=79 Distcrib. ban X X £
“ 761.31 Authorizations
(a) Transformer Servicing X X
b} Trasforrer Distribu-
tlon in Conmerce X £
(¢} Railroad Transformers X
@ et ..fé}uum?m:: B i w e L R e i B ok S e e A 8 fen PG onsiogne ahien T w .
(e} Hydraulic Systems X
Amnex VIT - Spill Contol
R S ~__E:4____ X X X X
—_— —_ T RO N S
. =13- -
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2.0

METECDCLCGY FOR H‘.’C:‘.\MC D".PAC"’ ANALYS.LS QG THE PROPOSED "BCB. BAN
REGILATICNS" .

2.1 General Approdch

Theappmachusaimdevelcomqtheecmcm.cmpactanaljszsof

- the proposed "PCS Ban Regulations” is summarized belcow:

(1)

(2)

(3)

Each industry significantly affected by the draft regqulations is
considersd separately. The analytical methodology used is the

same for each indv.;S‘t:ry, ard the resulhts are cresented in 2 format
permitting aggregation. : _ o
Analysis is limited to impacts expectsd to result from the

proposed ban requlations. The impacts are the incramental changes. -
frem a base condition assumed to be the industry practices in 1975
as medified by the PCB effluent standards, and the FCB D:.sposal and
Marking regulations. , ot e -

Increaséd indust:y costs cue to the use of substitutss for 5C3s
ard the resulting product development costs or the costs of dis-
contiruing certain products are the basis of the calculation of
cost ‘impacts. The resulting price and product quality effects are
used to calculate expectad changes in demand and market shifts
among campeting products. The impact of these market effects on.
individual industries is used to calculate employment changes.
Each industry is regarded as a link in an input-cutput chain or
web. Thus, changes in cutput affect custamer industries and,
loglcal.ly-rcustmers“mtmers*“hrmsttasew the soonomic =
analysis is extended only to the first tier custamers, and second-
ary impacts were assmed to.be.negligible.. .. . -
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(5) The chain effects are also traced backward at leastonestaqetc' -
suppliers; price, quality and delivery affects are considersd as.
determinants of quant:.tv dana.nded ' ' T

(68) At each stage (supol.x.er, directly mu_:act:ed producer, custcma..) ,
impacts on the variocus factors of producticn were considered.
Physical factors of producticn at each stage include lakor,
materials, equipment, factory space and land. There may also ke
impacts on fixed and working capital requirements and capital
markets, including rental or leasing arrancements.

(7) Significant externalities are considered in the analysis.

(8) The analysis considers anly the costs incurrsd oy the regu.lat.:.ons )

" No estimates aremadeofthebenef:.tstobealthortneemn:oment
acm.evai by banm.ng the use of PCBs.

(9) Distinction is made bei:ween transitional and long term effaces.
Transiticnal effects include the costs of gfemature Sbsolescerce
of mroduction facilities and equipment, retooling, research and

. dmmmmgmmm
Iong term effects include increased prices and c..arges in aggre—- ’
gate market demard. ‘ " ' ' T

~_ﬂ§m¢m£mmmw ine G
follcwing format:

Variable - Transitiocnal Impact . long Term Inpach
grice of cutput '

labar employed

~15=

B I . e ——
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Secondary econcmic effects which are discussed where relevant include
wages paid, matarials usad, pwoduct redesign, new investment, space require-
ments. servicing costs, product reliability, fire safét':y, and a.nalytzca.l
testing costs. ’ ' o

2.2 Definition of Econamic Impact

‘ Impact is defined as the changes resulting fram the implementation
of the regulation. Calculaticn of the impact requirss that the base con-
dltlonbecaraﬁzllydeﬁnedtoexcludetheeffectsortheproposairecu-
lation but to include the effects of standard mdusc:y practices and cther 1
relevant regulations ard laws. In the present case, the base permd used to
define industry practices is assumed to be 1975. Thus, the effects of the _
voluntary ban on cpen system uses of FCSs that was takenbybbnsantc in 1972
is fully reflected in the base condition, but other actidns raken by
industry in anticipation of t.'ne requirements of the Toxic Substances cht:ol
Act do not affect this base condition. The impact analysis then distin-
guishes the impacts of the proposed ban regulaticns from the effects of the
PCB Effluent Discharge Regulaticns,  the PC3 Disposal and Marking Regulations,
ard the ban provisions of the Act which caused Monsanto to cease BCB - Y.
production in 1977.

Versar used two major data rescurces to establish the base

(1) Testimony at the public hearings in Washington (July 13, 1977)
and in Chicage (July 13, 1977); and
- (2).. Interviews -mth.a&x:ed,pames...ccmuc:ea_.mstly«ay telephare

with information contacts established by Versar during: previcus
PCBs study tasks:.
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3.0 IMPACTS OF BANS CN THE DISTRIBUTICN CF PC3 CAPACITORS ' K
The proposed ban rsgulations would require that PCB capacitors not' be-
installed in newly manufactured products after December 31, 1978, and that
new equirment containing PC3 capacitors not be distributed in comerce after
-June 30, 1979. The ban on mamufacturing would apply not only to the instal- .
lation of a capacitor in a piece of electrical apparatus, Dut also to the
installation of any 'RCB Equipment'' in a. larger assembly. For instance, the
December 31 ban would apply to the assembly of a PCB capacitor into a
lighting ballast, the assembly of a PCB ballast into a lighting fixture, and |
to the assembly of a PCB lighting fixture into a subway car. Buildings con-
taining PC3 capacitors, however, are specifically defined as not peing '2C3 . -
_ Bquigment'. The ban on distribution of newly mamfactured goods' in commercs
would also apply to all of the varieties of 'DCB Equipment'. =

3.1 Effect of the Ban Requlations
 Most marufacturers of ac capac*.tors switched to substitutes for the

PCB dielectric licuids by early 1978.. No BCB ca;iacitors are expectﬁ to e

manufactured after August, 1978, when Aerovox Corporation expects to exhaust - . . _

its inventory of PCB liquids. Mamufacturers who use PCB capacitors as come

penents of 'PCB Equipment' will generally be able to use up their j.mrencbrieé '

of PCB capacitors by the end of the year, and little inventory loss is
“—-expecteds ‘

The greatest impact of this portion of the ban requiations may be
. -cn.retail inventories of appliances such as air copdiricners and televyision e
=t gEtss o Urits. mermfactared beforerDecambareddiem} 07 gyt DS rrapatittorse ma Ty
ot all beesold m the it Ser-hy SomE ST 9T whE T Sather —
is not expectsd to be great since such appliances would not be labeled as
PGB equipment (since the labeling requirement does rot becare effective until
January 1, 1879), and the appliances would be widely distributed in retailer’'s
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invenzories. The limited mumper of PC3 items still in inventory could not
easily be identified, and the practical difficulty of enforcerent. would

limit the real impact of the requlation. Should any special sit:..at.‘.cns
result in large mumbers “of new PCB apob.ances in wholesaler's cor ‘.eta:....e::"
inventories con June 30, 1979, the cwners of the units coculd apply to the EPA
for a temporary exemption from the provisien of the ban regu.lat:.ons similar
to that which is discussed in the preamble to the proposed requlation for the
continued use of FC3 capacitors in the repair of electrical equipment.

3.2 Summary »

The cnly impacts of the proposad kans on ‘distribution in cﬁme.rce'
may be the obsclescence of certain retailer inventories of PC3 apeliances.
Options available to such impacted parties include the replacement of PC3
capacitors with non=-0C3 units, or the application to the EPA for an excep- _
tion to the ban regulation. Total costs are unlikely to exceed a few htmdrai
dollars per affectsd establishment, and would ‘likely total Iess than one '
million dollars. The practical difficulty in enforc;ng this part of the
regulation will probably result in real impacts ctnsiderably lower than these
estimaced amounts., .

o - -

-] Qe
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4.0 IMPBRCTS CN USERS COF ASKAFEL TRANSFORMERS . .

Versar estimates that there are about 140,000 askarsl t:ansror:ners in-
use. Abcut 1,000 of these are bemg usezl on ra.._lrcaa loc:mota.ves ‘and cdrr—
muter cars; the impact of the draft regulaticns on these railrcad locamotives
is discussed in detail in Chapter 6. Of the remaining units, most are pad
mounted distribution and power transfommers locatsd in buildings and electric

| generating stations, with a substa.nt;a.]. mmber of askarel precipitator trans-
formers being mount=d on stacks.’ The distributicn of cwnership of these
transformers is summarized in Table 4.0-l. With an estimated average of
2,500 pounds of ECBs in each-transformer, the total in-sérvice mvento:y of
PC3s in transformers is appraximataly 300,000,000 pourds. The transformers
arecwnedandmamta.medbye_mertneutll;tyortneuse., depen;ngcnthe
business ar’ancanents made at the time of each msca.llat..on

{ixjj?;.,.u Table 4.0-1
Estimated Mumber of PCB Transformers in Service

Categary of User - Nurnber of Units ‘ B Content-Pounds
Utilities ' 42,000 105,000,000
Industrial and Commercial 97,000 . 191,000,000 - -
Railrcad | - 1,000 : 4,000,000 . -
140,000 - 300,000,000
4ri—Feguirenents—ofthe Procosetfegutations

The proposed ban regulations forbid the major retuilding of askarel
transformers. Therefore, failed askarel transformers would have to be
=v=replaced«switir-suitablevwrr-RERrresbacomemta apttae i el s rewa ey e e sromme womre, s
Increased costs will be incurred at the time of failure of all-140,000 exist= ‘
—..ing askarel tramsformers.l . L ool oL e e

4.2 Comliarnce Costs

Foregone Sauings from Rebuilding

If it is assumed that a replacement transformer of a sat.:.sa.actory
nigh fire coint lJ.un.d cooled design-would cost the same as +he historical

=19=
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frice for an askarsl transformer (see Chaptsr 16), and that rebuilding would
cost 70% of the cost of the new ""ansfcﬁner ig a.llowed', (1) then the forsgone
savings from banning rebuilding of askarel transformers would be 30% of the
cost of the units. Baséd on an average cost of $20,000 per transformer, fore-
gone savings will be $6,000 per askarsl transformer.

Total foregone savings will depend on the propqrﬁ.cn" of askarel
transformers which are scrapped-because of non~repairable fajlures or cbsc-
lescence rather than becausa of repairable failures. 2an active market in used
askarel transformers existed in the gast, but this market has beccme much less
active cver the past year because the provisions of the water pollution control
requlations and the OSEA requlations on worker exposure to PCBS have increased
the risk of using askarel transformers. No data is available en the proporticn
of askarel transformers that are remocved from service pricer to failure, and -
even if historical data were available it could be misleading because most
askarel transformers have not been in service long emough for aging of the
insulation to increase the risk of failure of:the units. It is liketly, basad ’
on Versar's estimates rather than on hard data, that Yne-third to two-thirds
cf the existing askars]l transformers will be retired due to cbsolescence prior
to failure. The total foregone savings would therefore be $6,000 per wit x
1/3 to 2/3 of the 140,000 units in service, or a total of $280 millicn =
$560 million. -

!

Tim.ng cf these foregene savings will deoend on the rate at which

ralatively young age of most existing units. A previcus EPA sponsored
stz.:dy(z) estimated that apmomately 80, 000 ~a.1_lcns of FCBs were Usad in

(1) Based on a consensus of industry estimatss obtained by Versar du.r:'.ng a
talephone survey of transformer mamufacturars and rekbuilders.

(2) Versar Inc., PCBs in the United States: Industrial Use and Envirommental
Distribution. Springrield, VA: National Technical Information Sexrvice,
(NTIS PB 252 402/3WP), Pehruary, 1976. p. 1l4.
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the repair of askarel transformers in 1374. Assuming an average transformer
capacity of 240 gallons, of FCBs (300 gallons of 'askarel' mixture) this
implies that a total of 335 askarel® transformers were repa;re:l during chat ‘vear.
This would have to be considered a lower bourd estimate of the future impacts
of the ban on rebuilding as the rate of failure of askarel transformers is
expected to increase as the average age increases. An upper bourd estimate
might reasonably be based on an average expectsd remaining service life. If
it is assumed, for example, that.cne-half of the existing askarel transformers
w:.llberamvedfrcnservmeoverthenext@ventyy&arsduetofa:.lureor T

- cbsolescence, an average rate of remcval from service of 3.4% of existing - !
units is implied. If the probability of failure or removal were irdeperdent .
of the age of the unit, it would ke exgectsd that 3.4% of the 140,000 existing ) -
units would be retired in 1979, or a total of 4,760 units ramoved, of which =
1/3 to 2/3 (1,387 to 3,173) would have failed. The range of expectsd failures’
would t'herefore ke abcut 335 = 3,173 t.ransronne.rs per vear, r.sult..ng J.n annual
costs due to foregone savings of 52 million o $19 m.l.l.l_.on :>e_ year durmg the
next few vears. At an average failure rate of 4760 um.ts per year and an
average rebuilding ratio of 50%, foregore savings would be 514,280,000 in 197S.

Lost Service Time ‘ - - N el

Transformers can be rebuilt and returned to service in. three £

four weeks, campared to a delivery time of 12 to 16 weeks for new units. In
——the case of man
T Zommer Which Supplies all of the power for the facility can stop all oper-

ations until a satisfactory replacement unit is cobtained. It is likely that
-_,Qa_gréatex.‘iupp;z_of;:eplacanent_units_m_bec:me_awi‘ah1a in rssponse £0 2
s ogrowing:demand-formfastoresterariamefeceryicg: sefhigninerpagadn vartorpsfsatus v o
- .- Spare units wi&i~msr&b«ﬂrim§eas&-ms&-t¢ﬁva&ﬁemtaimm‘*wh" -

avoid prcrlorxged'}.oss ‘of electzic-sarvice. - e is'no information available

as to the costs of renting replacement transformers, but assuming a reascnable

monthly rental of 2% of the cost of the unit, total costs due to the lenger

o

Teeemm e e v ememememen e e m pe e G % e aMGueome = s ST I ¢ et o o, o am—— —— f e ma e e e e
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lead times for replacement transformers could increase by the cost of two
to three month's rental of an averace 520,000 unit or $800 to $1,200 per
failed transformer. Based on the assumed mumber and frequercy of askarel
transformer failures, &5tal costs due £ lost service time would be ($800 ¥
140,000/3 = $37 million) to ($1,200 x 140,000 x 2/3 = $112 million), ad
anmual costs of ($800 x 335 units = $268,000) to ($120 x 3,173 units =
$3,800,000) would be expected, with an average cost of (.5 x 4760 units x
$1000 rental per unit = $2,380,000) expectsd in 1979.

4.3 Ecoromic Impact of Cost Increases

The increased costs to users of askarel transformers will be borne
by the &wners of the units. Approximately cne-half of the units are cwned
by utilities, and their increased costs are expectsd to be factored into the .
rate base ard passed along to the uéars of el.ec*-._..ric;'.ty. ‘ The other half of
the units ars cwned by masjor office and apartment bu:id.‘x.ngs and by shepping
centers, factories, ard’ other establishments.: Incresased facility maintenanzs -
costs would be incurred by a large mmber of facilitfés. Significant micro-
econcmic impacts are not anticipatad, and no changes in the level of amploy-
ment from microeconamic effects is expected.

4.4 Sumary
Comolicnce Costs 1979 ' Total
Foregone savings from $2,000,000 & $19,000,000 $280 million to
rebuilding - -~ - - - (§14,2807000 best estimats) - - -~ $360 million
lost service time $268,000 = $3,800,000 $37 million o
- ($2,380,000 best estimate) $112 million
Total $2.3 million to $23 -millien $317 million to

$672 millicn

Zrmioument 2ffects: Same short term lay-0£ffs possible due o lack of back
up transfomers. Impact may be limited to small menufacturing firms.

-
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5.0 IMPACTS CN TRANSFORMER SERVICE COMPANIES : _

Maintenance of askarsl transi ome..: is usually contracted c:ut w
specialized service shops or to the maszaczm:e. or the unit. Major rebu.:.ld
ing is usually performed by the manufacturer. Thers are a::oroxmat..y 250
small service companiss which can perform routine t:ans&onre. aerv:.c:..g such
as gasket replacement and testing of the liguid.

Based cn a telerhone canvass of inderendent companies which service and
repair transformers and on informaticn cbtained during visits to G2 and
Westinghouse service shops, it is apparent that exising e transforrer e |
quiring in-shcp repair work are being serviced cnly by the GE and Westing-
house service cperations. These two campanies have reduced the number of
shops presently permitted to service PCB transformers to 1S and 8, respec- =
tively, for a total of 23 shops naticmvide.(l) - These shops are perZorming
the major warantee na.mtme for both G2 a.nd Westinghouse and for the
cther transformer manufactursars. There are apcro:u:rataly 250 small e_ect.r*c

apparatus service shops which repair transformers. (2§ These shoos no lenger
work on askarel transformers because of the risks of major cleamp costs and

Cae PR

werker exposurs that would be incurred by any accidental spill.

5.1 ‘Impacts of the Provosed fequlations - o S
_The effect of the proposed regulations would be to end the practice
M@.&W@W@nﬂm_;_
minor field maintenance. The effects would therefore be limited to a de- .
. —Creased demand for the major services performed by the service shops cwned by o .. '.
. the merufacturers. These same companies would be faced with an increased

e mmeesame v b s

-= = {1}~ Versar--Inc, +~2C3- @ct:.v:.ty—Ana}.vs::s'—aaner@ —~Spestel Report, ERRATIS e o= -
July 11, 1977. -

(2 @mmdmmwwm“ s
St. Louis, MO: 1977. -

ED_005530B_00002561-00035




demard for new transfo::ners. ~ Assuming that 'na:mfacﬁ.:.ring ard rabuilding ars
equally labor intensive, x.here would be a charge of amployment £rom the service
shops © the central manufact:;rmg plants, kat o r:et change in amloyment.

A rough est_mate of the sxployment effects rray be calculatad from
the total of the transformmer rabuilding busmess. It was est-_.matad in
Chapter 4 that a minimum of 335 askarel transiormers are r.:m_lt each;&arat
an estimated cost of $14,000 each (70% of an averzge $20,000 per unit replace-
n‘enﬁ cost). Assuming that one ha.s.a. Of the cost was due to direct ard indirsct
labor, the anmual payroll result:.rq from this activity would ke equal to (333
x $14,000 / 2 = $2,345,000). Assuming an average curdengd labor rats of $30,00Q
per vear, this payroll is equivilant to 78 full time jobs. Sirce the estimates B
of percent labor ard annual wages ars rough estimates, the enmployment impachs . -
might be better stated as ranging from 50 o 100 jobs. It should be roted -
that increased employment at the manmufacturing plants will offset these job
losses, so any struc‘a.:ral unemployment must be consideved to be a t.rans:.tlonal
cost of the regulaticn. :

The PC3 disposal requlations require that units be draired and
flushed crior to dispesal. Survey of a number of users has irdicated that
this will usually be contracted cut o experienced reliable  tzansformer
service organizations. This increased demard for the sefvices of =he larger
(usually manufacturer cwned) service shops rréy offset most of the business
lost by the ban on rebuilding of askarsl transformers. Therefore, the draft
ban requlations are not expected to have a significant ecoromic impact.on the ..
former service and maintenance industry. |

The only directly identifiable- impact- of- the-draft- regulations omr

transforrer maintenance. mmmrmt that a.spill praventicn .
ard control plans be prepared.,’ Preparation-of these plans-and the requized -
professional engineering rsview may rsquire four man-days of effort ard

result in a ccst of $1000 per fixm for f£irmms harndling askarsl transformers.
This would terd to bar the small coperator, resulting in minor market shifts.
Cost of the required plan could equal $1000 for each of about 100 firms, or a
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maximm total cost of $100,000. If proforma plans were prepared urder the -
spensorship of a trade asscoiaticon or made available by a major manufacturer,
the only costs t© a small operator would be one day of 'services frem a -
registered professicnal engineer 0 adapt, review, ard approve the plans. The
cost of this service should run about $250, reducing the total costs to. a
rarge of $25,000 t© $100,000 for spill control plans. '

5.2 Sumarv
Amnual Costs (1979) Total Cost
Lost wages (temporary 30 ® $2,345,000 S0 to $2,345,000 o
structural unemployment) '
Spill prevention ard $25,000 to $100,000 $25,000 to $100,000 -
control plans ’ _ ' o
Total $25,000 to $2,500,000 ~ $25,000 % $2,300,000
«25~ -

- ——— <+ 1 G e e comm————— o et o b ottt e . [UP
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6.0 FAILROAD LCCOMOTIVE TRANSECEMERS

The railrcads #n the northeastarn United States from Weshington,

D. C. to New York and nearby areas are electrified., The power to the loco-
mtives and self-powered cars is carried to the equirment throuc_&i'high wol-
tage ac catenaries. Transformers on the locomotives and cars reduce the
voltage #o that required by the tracticn motors. It has been standard prac-
tice to use askarel (PCB based) liquid in these transformers éue o the
risks that would result from spills of flammable liguid following an acci- .
dent in a turmel. : o

The transformers in the railrcad locorotives and twansit cars are
known to be a maintenance problem because of the design limitaticns inmpesed | -
by space requirements and because of the severs shock, vibraticn,.and
mechanical impacts encountered in service., Leakage of PC3s is not an urmusual
ccourrence, and contzol and dispesal of this leakage is impessible as it is™
usually sprayed on a well-drained road bed. Therefore, the railrcad trans-
formers present a significantly more severe risk of loss of PCBs to the
envircrment than do staticnary transformers.

6.1 Reguirements of the Prrocsed Requlations

The proposed PCE ban regqulaticons will allow continued use and
© maintenance of railroad locomotive and car transformers for five years, but
with the following limitations:

l. Each cwner of a PCB railrcad transformer must report the

liquid volume of each transformer to the EZPA within 90
days after the effective date of the requlation.

2. Each person who- uses..a- BCB railrsad twansformer must de-.. _
velop and implement a formal spill preventicn and. control
plan. ~ e -

3. The concentraticn of PC3s in the dielectric licuid in
PCB railroed transformers must be reduced to below four
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vercent within 15 months after the effective dats of -~
the requlation. This will require that the trepsformer . .
ke drained and flushed to wemove t‘oe 23 liguid and re= -
filled with a non~PCB licquid.’

4. Transformer liquid must be analyzed immediately after the
transformer is retrofilled or the liquid is processed to
decrease the concentration of PCRs. This analysis must
be repeated between 12 and 24 months after each such ser—
vicing to determine whether PCBs leaching out of the wind-
ings have increased the concentration to greatsr than the
maxdmm allowed by the requlation. .. .. .

5. The concentration of PC3s in the dielectric ligquid must ’

be reduced % less than 0.1 percent within three years of
the effective date of the regulation.

6.2 Present Qvnershin and Use

The cwnership and use of PC3 transformers installed in railrcad

locomotives and commuter cars is sumarized in Table 6.2-1. Present plins

are to convert the electric power on the Northeast Cbrrider from Washington,

D. C. to New York City to 60 hz 25 RV by the mid-1980s. The New Haven line

rorth of New York nay-be—cch'Eﬁﬁs-'W.suit"rt&ns

change, new transformers will be required in scme of the cars, and the old&et

cars and locomotives will be retired from sexvice. ™ The effects of this vol-- . -
. tage change c¢n the transformers in each tyoe of car is indicated in Table-
__.eraJ...“ — : e

__6 <3 Tecmical- A&t_mat.m—-or F€Rg- in - Ra:.i.rcad ‘Transformers

. __.__BCBS have.been used in railvmad twansformers en decrease five .
~rhazards. in aceidentgwe« Baremeansrrackt coshegetraditiona Mewvheor try poem-emes sxrame- < > e
mineral-cil-in-this-eppiication;, -and-this—does-not-aprear——to-resul f-imman == - = o m
--.Mureascnably bazardeus. copdition....The Jspavese Naticpal Railmad retmofilled .. ...
a mumber-of-locomrtive twansformers-with—silicone-fluid-and has cperatsd - - -
them successfully for several years. AMIRAK has recently been testing an
experimental locomotive on the Northeast Corridor (built in Sweden by ASER)
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TABIE 6.2-1

Railroad PCH Fransfonners

Fransfoynec
Eftect of vol- Capacity,
tagu Chanpet Gallon

Pransformer

Pransformer o~

fetrofill Oost placamat Qoat

V] Ellp. ‘Iylif:_‘ Phaidaze ®
oM. 46
o, 5
o, 17
oM. ‘20
OO, 130
Q. A7
O, 104
a4, 34
. 70
LOCO 1)
oM. 12
04, 121"
10U 8
100 53
1000 10

C X0 66
710 4] 44
FAHN) %4
oM. ' 60

i

Scrap o mid 80s

Scrap or replace
trang In wid 1900y

Beprdaco trana wid
1980s '

feplacae trang mid
19004

BBoaguc

Blogus

e

Bhseus

tona .
Sceap fn mid 149008

fsplacs trans late
in 1340

leplaco trans late
in 1900

Hbaus

Surap dn mh'j 19003
iplaca trans in.
whd 3%00a

Bplace toans o
wid 19604

scyap bn wid 19803
MO y '
feplace "4 Crang

1o

500

500

no
255

by wmid 1903, rest ok

$ 5,000
5,000

5,000
5,000

- §,000
5,000
5,000
5,000
5,000
15,000
5,000

5,000

14,000
15,000
10,000

14,000

15,000
14,000
5,000

§ 50,000
134,000

6k, 000
64,000

65,000
63,000
63,000 .
63,000
65,000
185, 000
$2,000

52,000

160,000
185,000 .
157,000

142,000

185,000
160,000 |
120, 000

P
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which uses silicme as a *"ans‘:m. ceolant; t..e te2sts have not revealed
ary problems due to the L_se o:: s:.l:.ccne. ' b T . e

The Federal Ra;l.r::ad Ac:mm.stza&on has sccnscred research by
Westinchouse (€ and General a..ectnc(Z) to determine the feasihility of re-
trofilling existing PC3 railrcad transiormmers with silicone. The work per- .
formed under these contracts included the perfommance characterization of a
418 XVA transit car transformer which comtained 168 gallons of askarel;
draining, flushing, and retzofilling the transformer with silicone; and
characterizaticn of the transformer pe.i-fom.ance when filled with silicome.- !
The tests conducted under these programs indicated that draining and flushing .
cculd reduce the amount of resicual PCB in a transformmer t a level low _ -
encugh o assure that the concentration of PCB in the silicone liquid weuld =
remain below four percent. The use of silicore 25 a replacement for PCB re—
sults m a transiormer that runs hotter by pez:ha.ps five to ten degraes C. . .
This increase in ta@e_vat.z:e will mot necessan.z.y decrease the service l;fe |
of a transformer, as the solid msulat..on used in trans;.oz:re.rs may deg*ace
less rapidly in silicone than in PC3s,

PC3s and trichlorchbenzene are selectively adsorbed- from silicone + - o
Lliguid by activated car:on. Dcw Corning recently demomstrated that f_i.ltra-‘
tia:x of silicone from a retrofilled BCB transfommer that had been in service
for ten months reducod the concentraticn of PCBs from 2.53% to 472 parts

-—per-miilien—~——-rF (3) cr—tfwse—&amo:mrs—e;&paed—wﬁa—a—m—:tw

(1) Walsh, E.J.; Veytik, D.E.; Pearce, H.A., (Westinghouse Zlsctzic Corp.)
e "‘valuat:Lcn of- Smccne Fluid-for-Replacement of PCB-Cootants - I Refway - =~ ~ -
o Inmr:rv# DIAT L. FLNAL - RepOrt; . Seport. NoRrt il S 1294, ,.uu.bc"'l.%'?l.v"'-&; e b

. {2) TFoss, Stechen D.s. rh.ggms,--uohn—a. ;T ChRS t0Tkpe LORALE Lo MOQUACE - o J QRS e v commmims -
M. (Gere.ral Electric_Co.), Retrofilling.of Railrcad M.J._nsgom::s Draf* o
- Final Rerort; Contzact MGT—EBP“MYMB*M-« PN e ":7"""'

(3} Dow Corming Corporation, Removal of PCB from Dow Corning 961 (R) Trans-
 former Licquid bv Charccal riltration, undated.

2w

. inmn o vt = ce e e e A S £ e i . P — C e e e e————s v
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rossible to install a cartridce filter containing activated carbon in the
" liguid circulation piping. 'The filter would continually scavenge resicual PC3s
frem the silicorme after most of the PC3s had already been replaced when e
transformer was retrofilled. This procedure might assure that the concentra-
ticn of 2C3s in the silicone would not increase to corcentrations above the
1000 gom raqui:éd by the proposed regulation.

The decontamination of siliccne transformer licuids is still in
the experimental testing stage. Weséjmmuse Electric Corporation has re-
cortedly applied for a patent on the process of using activated carkon to
remove PCBs £rom silicone. No rasults have been made public on tachniqﬁes .
to remove PCSs from hydrocarbon transformer liquids, althouch RIS Corporation
is reportedly doing research in this area.

6.4 Cost Impacts of the Proposed Requlations -

A Itlsmt‘cmmatthlstmewnether the liquid used v'enlace
the P 3s w:__l ke silicone or a high fire pomt nyc:roca::bcn licuid. Ecwever,
silicone has been ext_ns:.ve..y tested and is the most expensive of the alter-
natives; accordingly, costs based on the use of silicone provide an urper
bourd estimate of the costs of retrofilling. :

Silicone licuid orices range from $11.00 to $l4 50 per gallon. _ Re-
cent charges for field retrofilling of transformers nave run from $20 to $40 .
per installed gallen, including disposal of the PCEs and contaminated flushing
———liquid- and-amatysis-of the retrofilled-iicuid--for-FCBs+— Since-the-retrofilling
of locamotive transformers will be done only in a few well-equipped shops, the
installed costs should not exceed $20 per gallon of silicore.

Depending<cri”the“spectfic designand ~use, “theaversge- servics Tifey—-
of railrcad transfomers—is fram four—tw 30 vexrs.  Failed tZansformers dre
... . presently rebuilt by.the mamfacturer.for.approximarely.25% 0f . the coSt0f - o<~ -
a rew transformer. Rebuildingrequires aprroximately 4-6 weeks while de- i
liveries of new replacement transformers require 12 to 18 months.

ED_005530B_ 00002561 00042



The major cost impact is ac-::ecteci = rgéult £rom the retrofilling and
decontamination of the transformers. The concentration of XCBs can be reduced
to the required limit of 4% by dra:.m.rg the askarsl, flushing the t:ansromerm
ard replacing the liquid with a suitable high fire r:o:.nt transformer l..qm.d
such as silicone. Based on the retrofill costs presented in Table 6.2-1, the
costs incwrred by the railroads in the first 1S months ;ollcm.ng the effactive
date of the requlation will total $7,043, 000

Reduction of the concentraticn of PCBs to 1000 pmm by thrse years
after the effective date of the regulation would require that a transformer
be retrofilled an additional two times or that the liquid be processed at
least twice to remove PC3s. Mo estimates have been made by transformer cam-
panies as to the cost of processing to ramove BCBs. The cost should be similar

o the cost of retxofill less perhaps 90% of the cost of the replacement licuid.

The cost of processing as calculated in Table 6.4-1 would therefors be about
37% of the cost of retrofilling. Additional analyses would be required 12 to
24 months after each retrofilling or processing at a cost of about $75 per
analysis. The total cost of reducing the PC3 concentration in the retrofilled
transtormers would therefore include both the cost of the processing and the

additional costof aratvyzingthe-trihdafmr—the—trersiormer dsratmrmed—iar T .

service. The additional ccst to the railrcads of achieving this low lével of

PCBs is calculated in Table 6.4-1 to be $5,460,000. - These costs will be in- . |

curred during the yearz 1980 and 1981.

nns

e,

— o o -Spitl-prevention and CONETOL Dians will -mﬁ;ﬁ:ﬁeﬁrﬁ—.m;::l—-w-—i

each of the seven owners. Because of the camplexity of railrocad operations,
these plans will cost several thousand dollars to prepare ard implement for
a total industry expense of-perhaps -$20,000. " ~——

| Finally, the initial Teporsing-of-the-identity -of -the PCB equip~ ~
ment ard the liquid capacity of each transformer will cost several dollars
Tperunit, for an additional cost of oe..‘aans '$5,000. o

«3]l=
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TABLE 6.4-1

Cost of Processing Retrorfilled Railrcad Transfommer . -, ~'
Licuid to Reducs the Corcentration of PCBs Co

Cost of retrofill : ' $§ 20.00 per gallen
less cost of silicone ' - 12.00 " "
"less cost of flushing licuid - .42 " "
less cost of incineration of 2 gallons : - 3.00 " "

labor, cverhead, and analysis costs - . - : 4.58 per gall

plus .1 gal silicone per gal of transformer

capacity .1 x 12.00 = 1.20
plus 2 1b carbon per gal @ .60/1b ' 1.20
plus disposal of 3 1b wet carbon per gal @ .15/1b .45

TOTAL PROCESSING COST B . $77.43 per gallon

Cost of processing as a fraction of cost of retrofilling

7.43/20.00 = 37%
Cost of orecessing retrofilled transformers: . ' - .
dnalysis for PCBs* 1,009 wnits @ $75 : . § 75,678 )
Processing $7,043,000 x .37 : 2,616,000
Analysis* : 75,675
Secand processing : 2,615,000
Analysis* i o . 75,675

Total cost of processing to meet 1,000 pom limit
) on PC3s ' $5,460,000

*Analysis concucted 12 o 24 months follewing - -
previocus retrofill or. processing.. ..o

-32-
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The proposed regulation authorizes continued use of the retrofilled
transformers for only five years from the effactive date of the *egis‘-*aticn.
It is assumed that a review of the envirormental impact of losses £rom tre
retrofilled units will zesult in 'd’:.:.s author:.zat.on being extended _nde finitel; Y.

6.5 Eccnomic Impacts of the Procosaed Requlaticons

The recuired retrofill and processing program should cost less than
20% of a comparable program to replace all of the transformers within the next
several vears, and the rstrofill prigram should avoid any sicnificant dis-
ruptions of railrcad service on the Northeast Corrider. o

'All of the affactad cwners of PC3 railrrad transformers are éove.ﬁ-
mental or semi~goverrmental corporations which are mumning cperating deficits
as summarized in Table 6.5-1. These deficits, of over $300 m.t.l.:.on Ter vear,.
ars cresently being covered by subsidies from tax revenues.

The ratzofill and processing program is not expectad to result in
significant service disruptions, and no effect on railrcad’ dpe.rat:'né;‘ enploy-
ment is anticipated. The retrofill and processing programs are exgectad =
generats a consicderable demand for labor. Calculated total labor and overhead
costs are sumarized in-Table § Mmm*hemm
years 04. amlcyment, assuning a burdsned labor rate of $30, 000 Ter man vear. -
Addltlona.l. amlovment would result fram the  increased produc:...on of e all:.ccre -

liguid and activated  carbon ard increased disvosal incineration services.

g Fl JRPR - o
e o o b mde ¢
R

Cogt Imracts:

me e et PRERSELIL T BESETaR T ST 043000 T YT T ==
. e e iimem . COSt. OF - PIECeSS1NG—PrOgram——- 574607806 1980=198L -~ ~-rmmrmmmm -+ -

Reporting o - 5,000 1379
P .,Spiﬂ‘. mmw-hf-m‘mzm~oﬁo:r“.P‘.'-~5-19‘79;~4“4-"-s_ia““:"\s"——-.. Vo 3 L e eaa,
) $12,528,000
-33-
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~TRABLE 6.35-1

1976 Cpe.:atmg Losses of ‘?a:...mads Ls:.ng PCB

- Transformers
Railread 1976 Operating Results Total Ioss 1976
0 $millions . $millicns
o por 19.1 operating deficit 22.3
3.2 MIA depreciation
SE.?'IA(Z) 1.25 cperating loss . 7.6
6.38 depreciation . ;
ng por ! | 38.5 subsidy - 38.5
avreag (4751 441 total leoss other than | 478.5 (Est.)
_ NE corridor maint. - e
37 5 1/2 of $75 millicn loss
for NE Corridor operaticn _
awarr ¢! : 205.5 lesses for 9 months, 280  (Est.) -

April-Dec. 1976

Total Leosses $ 826.9

(1) bétmpol_i.tan Transit Axrdaority,'Armual Report, 1976, p. 44.° -

(2) SEPTA, Reror: to the Public and Financial Statements for 1974
and 197% - Stat=rent of Cperations ‘

(3) NJ Department of Transportation, Hichlichts of Activities, 1976, p. 1l4.
(4) 2Amtrak, 1976 Annual Rerort, pp. 6, 7, 28.

(5} Amtzak, Five-Year Corpocrate Plan, 1977, p. 138,

(6) Consolidated Rail-@orperation;-dpmual Bepart,,. 1876 CDe-l;. 14,018

-34~ DR
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TABLE 6.5~2

Labar and Overhead Costs of Retrofill =':c.
Processing orogram. for Rallroad Transformers

Total capac:.*y of transformers: ' :
$7,043,000 retrofill cost/$20 per gallcn = 352,150 gallons

Labor and overl':ead cost of each retrofill or .
processing @ 4.58 per gallon = 352,130 x 4.58 = $1,613,000

Total lazbor costs for one ret::onll and +NO .
processing of each transformer : 4,839,000

Labor and overhead costs of 3 additional analyses
per transformer @ 50%. of $§75 test price:
1,009 units x 3 tests per unit x $75 per text x 30% = 113,000

TCTAL LABCR AND CVERHEAD COSTS . --$4,952,000

TOTAL LAPOR DEMAND 4 $30,000 2SR . . .
BURDENED MAN YEAR - 165 man years .

Ecoromie Impacts:

Increased@stsazeexpec:eatobe,aldfmgcvenment
subsidies; A : e

EZmo Loument:
An increased employment totaling at least 161 man years
Jis. mﬁdﬁmw%m&n- P A T SO 2 U

~35- o~

at e mrma e =4+ Sme nenoncnbo + - s
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7.0 OIL FIILED BOWER AND DISI’RIBU‘I‘ICN ‘IFPNSEOHEPS

PCB-based askarel liquids have historically been offersd as a
higher priced alternative to the petroleum based transformer cil used in
most liquid ccoled transformers. The BCB and oil filled transformers were
renufactired in the same facilities, and meny cppormmities were present for
the contazmination of transformer oil with PC3s. In addition, field servicing
of PCB and oil filled tzansformers has been performed using the same equip-
rent providing additional potential for contamination of the oil by PCSs
residual in the equirment frem previcus uses. : . !

merea:emreporadincidentswheremshambeenintanticnallf
added t oil filled transiformers, and such an ccowrrence would be umlikely . -

‘because of the higher cost of PC3s relative to oil. However, analysis of

oil taken from transformers has indicated that a significant mmber ars con-
taminated with PCBs at'a ccncentraticn ebove 50 ppm. These contaminated
t:ansfomezswculdbesubjecttoceﬁamrs;uremntsmmemcns
of the prcposed regulat::.cns

7.1 Remuirements of the Prorosed Requlations R I
" Transformer oil contaminated with PC3s in concentrations above
50 pom will have to ke disposed of by high temperature chemical waste in-

. cineratien. Ecwever, transformers contaminated with PCBs in the range Qf-. .
50 to 500 ppm will not have to be marked, ror will there be amy restrictions

on servicing, rsbuilding, or dispesal of the drdined transformers.

7.2 Estmﬂcncftheﬁxtmtof'xransfcmroll
Contzmnauan-by}?cas—'*“

Number of Tramsformers

Available data on US transformer production and sales domot . .. . .
differentiate between oil filled and askarel trznsformers, but indicate only

the total producticn of ligquid filled wits of various sizes and types. The
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most recent dafa, for 1972, are sumarized in Table 7.2-1, belcw:. -
- mErE 7.2-1

Number of Licuid Cooled Transformers N&arufac‘med 1972

Class N Quantity
Dist=ibuticn Transformers ' o
Cverhead and Pole Mounted : : 1,253,400
Pad Mounted | 231,600
Small Power Transiormers (less than
10,000 RVA) - : -+ 13,000
Secondary Unit Substation Transformers ' : T - 3,400
Large Power Transformers (above 10,000 KVA) 3,400
Total ' 1,504,800
The number of overhead and pole mounted transformers cuzrently in- - — —

service-is not acourately knewn, but an estimate of 30,000,000 units is
usually accepted. in the industry. These transformers contzin an averace of
about 16 gallens of oil each. Very few of these transformers have ever been

s st e . e <o e

Hlled mWWMaWW
made cnly this type of tansformer and never handled askarel. Therefors, =

factured, and--the-wnits -are-seldom- se:v*mc‘rtn-‘d'ne— Sreld, T ra:.lm TEte

‘of thése fole mounted transiormers is about 0. 5% per Qe"é._f.;.izf).and TostaZailed. m——

wmits are rebuilt. No data baveban fcund conce:m.ng the extentof ﬁCB

(l) Bureau of the Census, Electriczl Measurement and Distribution ..cum-
ment, Report No. MC72(2)-36A, Table 6A.

(2) Comsensus of cpinicns of transformer manufacturers contacted by Versar
by phore, 1978,

—~w
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contamination of this type. of .transformer,

The remaining-250,000 lJ.qu.:.d ccoled trans‘on'ers rranufac“'urad in
1972 included about 5,000 askarel units. Assuming that there are 140,000
askarel units in service and that the ratio of cil coooled to askarel trans-
formers has always been 40 to 1, as was the czse in 1972, then the calculated '
nurtber of oil ccoled twansformers other than pole mounted would be 6,850,000,

Altematively, it could be argued that since the ratio of the
total mmber of pole mounted twensformers to the 1972 production of this type
of wmit is 30,000,000 & 1,253,000, that this ratio times the 1972 production
of cther types of ligquid filled transformers wculd give the muber of cther
transformers presently in use. By this zrathcd cf calcalaticn, there are
6,000,000 nen=-pole xounted liquid filled trans...om in use, minus the
140,000 askarel units, or a total of 5,850,000 oil _..J.led wmits.

Anoth.e_ methed of deriving the total rumer of cil-filled t':ars-
formers is to calculate the production of transformers from available data
cn sales of transformer oil. The annual sales of transformer cil from 1968
through 1977 are sumarized in Table 7.2-2, below:

TREIE 7.2-2

Anmal Sales of Transformmer 0il in the U, S (l,)

Year ‘ SaJ.es- Mx.lb.c:n Gallons
1968 4 70

1969 : , 72

1870 ' ’ 75

1871 TR T ' 76 T
1972 : ’ 82 L
1973 N 94

1974 - 96

1975 . - 70

1976 75

977 . . .. . 78 (est.)

(1) Fouse, T.; Raab, E. (General Electnc Ce.), U._S. Transformer Oll
Swoly and Demand, 1975-1985, Interim Rerort, -, Palo Alto, Calif.:
Electric Power research Institute Feport No. EL-303), Nov. 1976.

=38
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These data suggest that the sales of transformer oil have increased
gecmetrically at a rate of 5.4% -pe:‘yéar (average increase) frem 1968 throuch
1974, Assuming that this growth rate deScribes oil sales pricr to 1968,
total oil sales through 1974 would have been 1.8 billicn gallens, or a total
sale of two billion gallons up o the present. Since few twansformers have
ever been scrapped and since tzansformer oil has been rouﬁinely reclaimed for
reuse, the total amount of oil in service is probably about 90% cof the total
amownt produced, or 1.8 billien gallans.

Assuming that the pole mounted transformers *‘ecruue an averace of

16 gallons of oil per unit, the 1972 transformer pmduct:.m recuired 20
million gallcns of oil for the pole mmted transformers and 60 to 62 m:_l:.cn
gallens (éepending on the amount of oil used in tz?.nsa.o;;rer maintenance} to - -
£ill the remaining 245,000 oil filled transformers. ' 11:55 glves an average oil -
capacity for non-cole mounted transformers of 250 gallons Per it which is
not significantly different than the 300 gallons per askarel transmmer used
in previcus calculations. The thirty millicn pole motnted txensfcrmers con—
tain about 500 million gallons of oil at 16 gallers per wmit., THe remaining
1.3 billien gallons of ez...~would £11 3 Zee-eeem‘omers-m—averagr'—*‘
capacity of 250 gallons. Since improved transformer designs have reduced the
quantity of 0il required per transformer cver the years, :his fiqure perhaps -
overstates the nurkter of transformers in service, but. an estimate of 5,000,000.

_ mnsformers ather than cols mmfaa ;mﬂwmmw

the available data. T

Oume*shw of Transformers

. Most of thepcwer and substat..cn transformers are cwned and mein= _ ..
tas.ned by..nt:.lm S L > transformerscandathe- =~ =i ——
pad mounted distribution transformers depends on the policies of individual
“UEiIfties,” afd ‘there &es not appear to be any Standard policy that agplies
acress the country. Almost all the larce distribution transformers are
owned by utilities; those owned by industrial plants and larce buildings axe
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generally smaller wmits. .Estimates by kncwlecdceable ..nc‘n.st:y recresentauves
contacted by Versar suggest that perhaps 80% of the total volume of oil ‘in
transformers other than pole mounted wnits is in tnits cwned by utilities,

Yumber of Contamnated O01l-Filled Trensformers

The cnly available mfcnnat.mn on the extent of PCB contamdination
of cil-filled transformers is the results cbtzined by cne major transfommer
menufacturer which analyzed the oil frem 55 wnits. This oil was tzken from
distributicn transformers and power tzznsformers, and in a few cases from
bushings on transformers. Based cn the results of quantitative analysis for
PCSs in the oil, 25 of the 53 transformers were contaminated with PC3s in
excess of 50 pom in the oil. The cncentration of PCEs in the samples.-
varied from S ppm to 155 pom.  This sample was taken on the basis of conven- .
ience, and probably dees not represent an unbiased sample of all oil filled
transformers presently 'in use. In addition, ‘it is not known how any biases’
may affect the acowracy of extrapolating the zbove data to all oil £illed
wmits. If this sample weres unbiased, it would indicate that 45% of all oil
filled transformers wers contaminated with-PCBs in excess of 30 ppm. The
95% ccnfidence imterval for this estimate is from 32% to 59% of the trans-
formers presently contaminated with PC3s above 50 pom. . .

No data is available on possible contamination of the 30 million
tole top-transfomers;argtt-is Tt oossible tocalculatethe effect of the
PC3 ban regulatiacns on these units wntil this informaticn is available.

Based cn the results of the smmll and possibly biased sample descxibed above,
it would appear that pcssibly as many as 2,200,000 oil filled transformers -

of these transformers arg contaminated at levels above S00 pom, and that the
transformers. contaminated-at.levels.abewe 50-yemcontain- zbout 6067660 000 - - -
gallons of oil. At an averadge oconcentraticn of 80 oo P3s, this would
suggest that the material affected by the regulaticns consists of 384,000
pounds of PCBs dissolved in 4.8 billicn pounds of oil.
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7.3 Cests of Camlving with th.e Procosed Recula*_cns

The proposed. reculat_ms do not af...ec" the continued use and ':m.n-
tenance of oil filled t¥amsformers: that are contaminated with PC3s in con-
centraticns belcw 500 ppm. Disposal of oil contaminated with PC3s in excess
of 50 pem will be allowed cnly by approved chemical waste incineraticn. Com=
pliance with these regulaticns would r:aqmre that contaminated transformers |
be identified by analyzing the oil for PC3s, and that the il from these
transformers be disposed of in a special incirerator. Costs will be incurred
for ‘sampling, analysis, and disposal. .

~ The cost of disposal of ECB licuids was investicated in an EPA
spensored study of the ecoromic inmpacts of the PR Merking and Disposal
Requlations. H!  The following costs for disposing of contaminated trans=
former oil are develcped from these previcusly reported costs.

Samp ling and 4nclysis o L

Determination of the PC3 content of transformer oil requires that
a sample of the oil ‘be znalyzed by an experienced. laboratory using a gas
chromatograph equipped . with an- electon-capture detector.  Most liquid
filled transformers have a provisicn for cbtaining a sample 3f the oil.
Assuming that a transformer has a drain cock which can be used to cbtain a |
sanple of the oil, the cocst of cbtaining the éanplé should be little different
than the cost of applying a label calculated. for the. ma.z:’ung regulat.cns..g.‘)w._._-.
Present commercial charges for the required analysis are $60 per sample for
quantity orders of six to eleven. samples analyzed at cne time. (2) Crier
processing and shipping costs of $50 per drder of ten samples would be in~
. curred by-the-transformer cwner,resulting in.a.total oostoaf apalysis.of e oo
$67 to $80 per transfoorerinr aroutinersamdingand znalgsis sroogrames oo

ant t @ e

(1) Versar Inc. Microecorcmic Impacts of;-theAProcosai V!ar‘unc and Disccsal.
Requlations tor PCBs, (EPA Report No. 3560/6~77-013), Springrield, Va.:
Naticnal Tecrmical information Serv:.ce (NTIS No. PB=267 333/2wp),

April 26, 1977.

(2) Versar Inc., Price Schedule - Quantitative Ana.lvs:.s of 2Bs in lO-C

Transformer Qil (Price sheet 100), Springrield, Va.: May L, 1978.

=41- D
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$2 to $15 sampling; $3 order processing; $60 analytical services. .

HMaposal

The incireratich of oil mntanu.nated with PCBs in the range vt 30
o several mmdred parts per million would not require any additional fuel,
but the costs of facility amortization, maintenance, operaticn, and capital
would be the same as for a unit burning pure BXCBs. The cost of incinerating
the oil depends critically on the value of the matserial as fuel in an incineratror
handling fuel-poor materials such'as-pure PCBs ‘or shredded capacitors. Pre-
sent practice is o fuel such incinerators with chemical wastes which have a~.‘
high fuel value. Prasent charges for the incineration of PC3 solids run about
$0.15/1b:, ‘) which reflects the availahility of essentially free fuel. There-
fore, under present conditions, there is little demand for the PC3 contaminated .
oil as a fuel for PC3 incinerators; anithecllhasmec:mamcvalueasaﬁzel
in such units. It is tossible that the demand for incineraticn of capacitors
will increase o suchanext.ntmatt.e‘ualrszulranentsca:mtcemtoy - .
waste solvents; the contaminated transformer oil may then have same econcmic
value as a fuel, and. the incineration costs would be sxpectad = decraase to
reflect this value.

The use of the ccntaminated oil in any chemical waste incinerator =~
other than cne which is burning PCBs would result in additional analytical
costs ard record keeping requirements. Because of the limited number of PC3
incinerators that will be in use, it is not likely that a copetitive market.
for contaminated cil for use as fuel in BB incinerators w:.ll cevelcp and
the charges for incinerating contaminated oil would then be controlled by
the price that could ke charged by a special purpcse oil incineraticn unit.

A cost analysis.for.such a. special purpose. ineinesator.is. summardzed da: s smewas s
Tables 7.3=1 and 7.3=2.. This unit is of i $ize equivalent to._the incinerator - .-
used to evaluats the d:.sposal costs for PCBs and capacitors resulting frcm‘

(1) ENSCO, General Information msco-vca-om Rev., 3=78, E1l Dorado,
- Arkansas: Marchn, L8978,
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" ARTE 7. 3-1 R
~ Preliminary Cost Istimate for a Chemical Weste Incirerater for
Transformer Oil Contaminated with Low Concent—aticns of BC3s -
Plamt Capacity: 4,000 1b cil/hr. (500 gal/hx.)

Souioment . : © Installed Cost - !
Cambusticn fizrmance, after Durzer, ) -
asscciated ducting . . $ 1,000,000 T

Scxubking Equirment, Tankace, Dums ‘ T 500,006
Stack, Foundatiens, Site and Site -s B T
Preparaticn _ . -1 150,000 S
Activated Carten Filtraticn System : 250,000
Sertling Pond ' ' 100,000 - T e
. Subtotal $ 2,000,000 . |
Piping ard Valves 2 25% | ' 500,000
Subtotal $ 2,300,000
Inoinesring @ 7% _ ' 175,000
Subtotal $ 2,675,000
Centingency @ 20% . . ‘ o 535,000 -cm oo s
' ' S+ Total .-~ $ 3,210,000
ol Jom
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- TABLE 7.3~2

Plant Capacity:
Coerating Factor:

S0Q gal/hr. (4,000 lb/hx.)
7,300 bours/year

Amual Capacisy: 3,650,000 gal/vear ( 30,000,000 1b cil/year)

Capital Investmerndt:

Varizhle Cogis:

$3,210,000

Direct Cperating laber, 2 men/shift @ $10/hx.
Supervision & Admdnistvation @ 30% of direct:

cperzting labor

Activated Carben SY'st.emm

Maintenance @ 20% of capital investment
100,000 TH € 3¢/RE

Power:
Sampling and 'Analysis

Fixed Costs:

Retizm on Investad Capital (10%)
Capital Reccvery (10 years @ 10%)
Taxes and Insurance (48 of capital cost)

Total Amrual Costs

Total FPixed Costs

Cost/1h. contaminated. 0l beanm wuis rom. wewnr -
Cest/cal. contaminated odil oooo.--

$ 175,000

.- 87,000
122,000
640,000

3,000

100,000

-

- $1,127,000

321,000
321,000
128,000

$ 770,000Q

$1,897,000
$  .0632 77
$ .31

(1) This includes replaceresnt of 43,000 lbAr. of spent activated carken ard
incineration of the spent material by a gemeral purpcse chemical waste

incireraticon.
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the "PCB Dispcsal Requlations." The incineration cost of $.0632 Ter pound
of contaminated oil is similar to the lower bound estimetes of prebable
market prices reportad informally by presently cperating chemical waste in-
cineration ccmpanies. Transportation costs incurred in delivering the oil
to the incinerator would be about $.02 per pound kbased on costs previcusly
calculated for askarels.

Comp lianea Cists

The effect of the prepesed regulaticns will be to require the in-
cineration of oil contaminated with PCBS. Control of the dispositicn and |
use of uwsed transformer oil will recuire the apalysis of cil for PC3s. ' -
Analysis of cil for PCBs will enly be econcmically justified if the expected
value of the savings in disposal costs if the oil is rot. contamirated excesds -
the cost of analysis. For instance, it would cost $75 to sample and analyze
the 0il in a tvansformer that has a 453 exgectation of being contaminatsd
with P(Bs at a concentration in excess of 30 cpm. The value of oil to the
transformer owrer is zero if the concentration of PCRs is less than 30 prm
(i.e., a commercial collector will be willing to pick it up and haul if away
for free). Dispesal would cost $0.0832 per pound fbr transporfatim a-nd in-
cineration if the oil is contamirated sbove 30 pom.” The expected savings - . -
to be chtained by analyzing the oil would he equal to (0.0832/1b x mumber cof
ounds of oil x probability the oil is not contaminated with mere than 30 )
pom PC3s) minus the cost of the analysis. Analysis is therefore a2 good in-
vestment for large transformers and those transformers less likely @ be
contaminated with PC3s., This relaticnship is presented in graghical form
in Figqure 7.3-l. : T

(1) Versar Inc., Microecoromic Impacts of the Proposed Marking and
Discosal Requlations :or PLSS. (LPA REpCrt NO. 260/6—~171-0L3) ,
Springriels, va.: National Tecmical Informaticn Service (NTIS
No. FB=257 833/2WT} April 26, 1977, op. 3=19. .
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PROBABILITY THAT OIL CONTAINS GREATER
THAN 50 ppm PCBs
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59 60
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32 —
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50 100 150 200 260 300

GALLONS OF OiL IN TRANSFORMER @ 8.1 (b/gal.

FIGURE 7.3-1 DECISION CRITERlA FOR ANALYZING TRANSFORMER
. QIL_FOR PCBs BEFORE - DISPOSAL
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Althouch the average amount of oil per transformer has been calcu-
lated to be about 250 galloms, no information is available on the-distribution - &
of transformers Ly oil é:.;éacit*j. As a reasonable guess, the median tans- .
former capacity micht be 150 gallens. A lower bound estimate of the fracticn
of transiormers contaminated is 32%. At this level, testing would be justi-
fied for arproximately one-nalf of the oil filled transformers other than
ole munted wmits., These larger transformers would account for cerhaps
75% of the total oil. Incineration would therefore ke the required disposal
method for all of the 25% of the oil in the small transformers and 45% of .
the rest of the oil. The resulting analytical and disposal costs would then
be calculated as shown in Tsble 7.3-3, Below:

¥

mere 7303

Testing and Disvosal Costs for Transforrer Oil

Assume: 32% of all transformers con-
tain more than 20 ppm PC3s,

‘Size of Transformer = - T e e .

> 130 cal. < 130 cal,
Nurter of transformers 2,500,000 . 2,500,000
Analytical Costs @ $7S $187.5 millian 0
Oil in tzansformers ~~ —°° *° © 7,9 billien b 2.6 billion 1b.
0il requiring incineration 2.5 billion b, - 2.6 billien 1b.
Incineraticn cost @ $.0832 - $210 million $215 million

Tetal analytical and incineration costs: $612.35 millicn

The ucper bound estimate of the fraction of transformers that are
contaminated was calculated to be 59%, At this level of contaminaticn,
testing would ke justified only for transformers containing more than 270

d T
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gallens of cil. This criteria may result in the testing of perhaps 20% of
2ll transformers containing 50% of ail of the oil. The calculaticn of e
resulting analytical and disposal costs are summarized in Table 7.3-4:

" “TABLE 7. 34

Testing and Disposal Costs for Transformer Qil

Assure: 55% of all transformers con-
© tain more than 50 zpm FC3s. : : 1
Size of Transformer
> 2/0 gal. . % 4/0.gal.

Nurber of transformers : 1,000,000 - - 4,000,000
Analytical Costs @ $75 . . $75 millicn 0
Oil in transformers | 5.25 billien 1b.  5.25 billicn 1b.
0il requiring incinewation - 3.1 billion Ib. 5.25 billion 1b.
Incineraticn cost @ $.0832 $257 millien $437 millicn

Total analytical and incineration ccsts: $769 million Y-

By comparison, arbitrarily incinerating all 10.35 billion pounds of
possibly contaminated transformer oil would cost $880 million. Assuming
that no additional contamination of transformer oil by PCBs will ccour, re—
placement of the oil in any contaminated oil filled txansformer would be
expected to rsduce the concentration.of.residual -PCBs.in- wall-undez-30-~-orM- - -~ 7

The rate at which these disposal costs will ke incurred derends cn
the rate of disposal of contaminated transformer.cil.. . The regulatians do
rot prohibit the processing of- contaminated oil so long as it is returned to
the same transformer it was taken from., Processing losses are expected t©
be low, so most of the contaminated oil would rot be disposed of until the

=l G
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~ansformers ars ratired from servica due to failura. If cone-nalf of the 23
centaminated transformers will be scrapped or refilled with new oil within the

next twenty years, and the rate of such oil disposal does rot ceperd on the age 1 =
of the transformers, the rate of disposal would be 3.4% per year (i.e., a

failure rate of 3.4% per year implies a2 20-year half life). 3Rased on these
assumcticns, annual analytical and édisposal costs would be from $21.4

million to $26.1 million in 1979, and decrease in futurs vears by 3.4% per

vear as the mmber of contaminated twansfomers in service decreases Ty

this fraction,

7.4 Sumarv

Analutiecl and Disgvosal Cosis:

1979 - $21.4 millicn to $26.1 million

Succeeding ¥rs - 3.4% less each year

Total - © $612 million o $769 millien i )
Zmoioument I facts

Analytical services - Assuming that 30% of- the cost of the-

analysis is for lator and that the burdened labcr rate is = == ~7 -
'$30,000 per vear, the analytical costs of $75 millicn to

$187 millicn imply 2 total laber demand of 1250 to 3117 man

years. Initial demend would ke 3.4% of this,.cranin- - . .. ..
creased amlcvment in 1879 of 42 to 106 jcks.

Disposal - The dispoéa.l cbst analysis presentsd in Table

7.3=2 -assumed that -direct-labor-end-supervisor—tator-costs— 7 ¢
were 14% ci-thevcost-of ‘diSposdli-—At-the lzbor-rafss— ——— - <o -
assumed in the table, disposal demand of $§425 millidn &5

$694 millicn.-would<imply. a: labos. demand-at- an-average: ratg—sse. —>= = ~u « .
of $30,000 per year of ($435 millicn x .14/$30,000/men vear =

2030] to ($694 millicen x .14/$30,000/man vear = 3239) man
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years of labor.. At a cemand rate of 3.4% during the first
year, this implies an increased employment of 62 to 110
jobs in the disposal industzy in 1979.

=50
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8.0 MINING MACHINERY

The only known use of PCBs in electric motors was by FRelience
Electric Camwany of Cleveland, Chio, which used P3s as a ccolant in certain
specialized motors. These motors were used by Joy Manufacturing Company of
Franklin, Pa., in several types of mining mechines built during the late
1960s and early 1970s. The motors require rebuilding every few years. Al-
though PCBs are seldem lost from the motor housing when the motor fails, such
loss of fluid would result in substantial exposure of the mechine cperator
to PCBs. The proposed regqulations allew a2 limited pericd of time for conver-
sicn of the machines o motors which do not use PC3s.

8.1 Reguirements of the Propcsed Requlatf.dns

All of the PCS motors must be removed frem service in mining

machines by December 31, 198l. The motors on the continuous miners may e
rabuilt as PC3 rowors ISor one vear after the effsctive date of the requla-
tions.” The motors-on the-lvaders-mustbte rebuilt sy tyve motors—wimmohe—" - 7 -
Totors are returned to the shov for servicing. Continued use of BCB motors on o

mining machines must ce reported to EPA within 90 days after the effeczive

date of the rsgulation, amd a spill response plan must be developed and
—argroued. oy a-registared - orofassional-engineer for each - user installaticn : ——

8.2 OCwnership ard Use of PC3 Mining Machinerv

Joy Manuiachuring Campany was the scle U.Su producer-of-mining
equipment which used DC3s.as a_motar coolant.  Zorh contirvous miners and
loaders weres built using PCB motors: Table 8.2-1 summarizes the sroduction
statistics and the present use status of these machines.

Cre small coal rrd.ni.ﬁq cperation lecated in Pennsylvania is
cverating the three rsmaining mcdel CU43 continuous miners cxwn o be

-5]=
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Machine

Cont invous Miner
Mol CU4)

Cont inuous Miner
Moadel YO

| 7859 T
Mudel 14uUl0

Spare Mators forx
Model Mwilo

’able 8.2-1

Production Statistics & Present Use Status of PCB-Cooled
Mining Machines

bruder of
Muder of theder of PCB-Conted
Froduct lon Maber of Machines Still Liguid-Cuoled Mutorg Sthld Manber of Gallong
Dates Machines Duile in Service = Mators Per Muhine tn Service of 1C8 Used Per Motoc
1961-1966 1y 3 E  } 4
19611970 57 ~ 15 3 = 45 5
1970-1973 533 ~533 2 .
‘ 652 4

1975-1973 M notors -
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still in service. Two of these machines prasently use sz.l;.c::re—cooleﬁ 'ot:rs ‘
while the third machine has only one 2C3 motor *‘enauu.rg - A..e., £vo of the ¢ =
three motors are silicore-ccoled, '

Fifty-four of the fifty-seven model SCM continuous miners buils
by Joy Manufacturing have been loccated in the course of this investicaticn.
Thirty-five of thcse located are idle (standby service or storsd as a sourcs
of spare parts), thirteen are being.used to mine ccal, three are in uses
cther than ccal produckion (e.g., cutting overcasts and clearing air courses) ’
two are usad as spare equipment, and one is being used in a raining grocram
at a vocatioral scheol., Two of the three medel 9CM tinucus miners that
have nct been accounted for were reportedly sold. Therefore, it is estimated.

that a total of approximately fifteen units are still in service.

The BC3 loaders wers sold to eighty-eight diffsrent mining opera-
tions, the majority of them small coal mines. * Sixty of these mines use
three or fewer lcaders and, based cn a survey of thirfy-six mines, it is estd

@ A .. ‘a

mated that nearly all of these lcaders ars still in service.

The motors in leaders generally require rebuilding every 18 to 24,
' menths,. the time to failure dependmg upen cperating cenditions. The motors
' used in continuous miners usually recuire r=Hu..la.u1g evary 12 weeks tecatse
centinuous miners are cperated under relatively severe ccnditicns, Rebuilid=
ing, from the time the motor is removed from service wmtil the machine is
raturned to service, usually requires one o two weeks,

Both the continucus miners and the loacders are used in underground
mines. Joy Manufacturing reported that a. f=w_of. the machines. were oricinally ... ..
sold for usa in cotash mines, but all of the mines that were icdentified in
the course of this survey were ccal mines. The contirmuous miners couge
the ccal off the face of the seam and continwously load it onto shutile
cars which haul it t© a conveyor. After the miner has driven into the seam
about twenty feet, it is moved to a nearby section while the roof that it
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expesed is bolited. The lcaders ars used in conventional mining in which =

ccal face is drilled and wrderzut by 2 dxilling machine., After the ccal is

blasted, the lcader scoops it up and loads it into a shuttle car. Roof
bolting is also rsguired in this type of mining operzticn. In either con-

tinuous or conventional mining, an entire section with all asscciated ecuip~
ment will be idle if the miner or loader is cut of service and there is no
stand-by capacity, as is generally the case for small mining crerations.

The output of comrentiona;l and continuwous mining operaticns has
been cnservatively estimated at 250 tons of coal rer secticn per snil:
(eicht hour working day). Given two shits per day, each ccal mining tach-
nigue procduces cver $10,000 worth of coal per day (valued at current prices).
Conventicnal ccal mining cperaticns cererally reguire eleven o thirtsen
men; continuous mining cperations require cnly eleven men.

8.3 Compliznce Costs | : - , - . -

Loadzrs

' The PCGB=-cooled motors presently used in loaders can ke readily
replaced or convertad o air-cooled (L.e., dry) motors when serviced svery -
18 to 24 months. The cost of replacement with & rew air-cooled it is
$6,258 per motor or $12,3516 per lcader. However, conversicn kits are avail-
able from Relisnce Electric Camrany, sole motor supplier to Joy Marmufacturing
Carmpany, for $3,100 per kit. Each kit corverts cne motor, and each lcader

uses two motors.

Cver the past faw years, Joy Manufach-uiring has zeen convertin
the motors o loaders toratsr cooling: At 2 PGS hexxind In~CZczgoonJuly -~
19, 1977, Joy Manufacturing stated that they had converted 353 of these
moters. 2n additional 95 motors had been converted as.of the middls of . L
November, 1977, leaving 652 loader motors to be convertad (nete that this
figure includes the thirty-four spare loader motors). Jov Manufacturing
estimates that all remaining PCE-cooled lcader motors can be convertad ©©
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air-ccoled by the end of 1981, The cost of this conversicn is $3100 per

Y

motor, rasulting in a total cost of about $2 million to comvert the remain-
ing 632 motors. '

Continuous ¥inars

The BB and silicone-cooled motors in miners present transiticon
preblems. 2s a result of the propesed requlaticns, the market for used
PCB~coled continuous miners ecuizment will virtually disaprear. Therefors,
various mining operaticns will be confronted with cbsolets equipment cerhaps
prematirely, rasulting in substantial capital losses which cepend on the
remaining uwseful life of the equizment.

All but cne of the nine motors in the Joy Manufacturing Model CU43
centinueus miners that are still in service have been converted to silicore
coolants by the cwner. However, it has recently been found that silicore
vapors may ceactivate the elactrodes in methane detediors which are used o
monitor the ambient air conditions in urderground mines., Thus, silicére
fluids may not be acceptable where such deteciors are used.

Model 9C1 continuous miners cannct be refittsd with air-cooled - T
Totors due to space limitaticns, nor can such eguirment house converted . - .
moters. Therefore, wiless a satisfactory replacement heat twensfer lisuid
can be developed for use in motors, this ecquipment must be scrapped.and new
equipment purchased.

The value of the continuous miners is best approximatsd by its
value of $40,000 on the used equirment market, — The new r=oizvement. racrines -
will have a much higher price, but will te more preduchive and require less
maintenance. Historically, mining eguipment has become okbsolete after abcut
tem vears of service, and most mining creraticns temd o wrorace theireruins 7
ment tricr o the end of its useful life. Since 1970 was the last producticn
date of PCB~ccoled contimuous miners by Joy Manufacturing Company, all such

ED_005530B_00002561-00067




»

ecuipment is likely to rsach obsolescence. by the mrovcsed cowmpliance dats -
i.e., 198l. Replacament of this equipment, therefores, may cccur rsgardless
of the propcsad KC3 ban regulation. -However, mining operations will no longer
e able o emwplovy the cbsolete squipment as spars squipment 0 take up th
slack resulting from machine servicing, nor will they be able to sell it in
the used ecuipment market. Forced scrapping of this squizment pricr o the
erd of its useful life can rasul: in significant costs (losses) to 2 mining
operation, depending upon the remaining useful life of such equipment.

Six of the eight camanies using the PC3 miners are relatively small,
wifh production of from .7 &0 4.2 millicn tons per vear, The other PC3
miners are in use in mines cwned by conglameratas which produce consicderably
grzataer tmmnace of coal. Any costs which are likely o be borne kv these
corpanies as a result of the lost cotortunity to sell their BCB eTwipment in
the used market will have little or negligible impact on the market price of
ccal. This sters from the small market share of U, S. ccal now mined by PCS=.
ceoled continuous miners and the ability of corpetitors to expand operations.
Furthermors, Versar estimates that whatever costs ars incurred by these eight
mining corpanies will not result in coopany clcsurés and subsequent lcsses of

erployment. : . : .

Table 8.3-1 summarizes the possible ecorncmic costs of the prorosed
PC2 ban regulaticn to the eight mining companies using the continucus miners.
Nct2 that only PCE3~cocoled continuous miners that are still in service are
considered in this analysis because it is not known how many of the remeining
forty-cne continuous miners located have a positive market valie and useful
life. Assuming that forty of these miners can be sold in the used equirment
market (l.s., cutting the one contimpus.miner .:hat is being used v the: .. -
vocaticnal school), the additicnal econcmic cests would be a-maxionam of —
(540,000 x 40 = $1,600,000). In mo case does the ecorcmic impact cn any
campany exce=d cre percent of the annual value of the ccal mired by the

conpany.

=56

e
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" TAERLE '8,3-1

Cost Impact of Forced Retirsment of PC3 Continuous Miners

Nurker of Number of Cpeoromity
Continwous Centinuous Cost Due
Campany Miners Miners Absence of
Ne. Model CU43 Model 9CM Used Equizment
. in Servics Market
1* 1 @ 0 S 40,000
2% 3 $ 120,000 - ' '
3* 2 $ 80,000
4* 1 S 40,000
5 1 $ 40,000
g* i $ 40,000 .
7 2 $ 80,000 . . - _ . ..
g* 5 ] $ 200,000
TOTRL 1 15 , $ 640,000

(1) Note that coampany no. 1 cperates three model (U43 continuous mines
but cnly ore mechine still uses PCBs as a motor coolant; and only
crne motor of the three used to crerate the machine dees contain
P3s - i.e., the other two motors amloy silicone as a coolant.

* Small producer (less than five million tons per vear total corpany
procucticn). '
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Reporting Ccsts

The propcsed regulations would require that £he IPA be informed o
the identity and cwnership of each FC3 mining machine within 90 days of th
effective date of the regulation, and that the cwners maintain. current
records of the machinery and report chances of cwnership to the ZPA., Thers
are approximately 96 mining camwanies which cwn PCB machines. The informa-
tion recuired for the initial report should ke available frem inventory .
records, and preparation of the report should reguire ro mors than one to -
two days per cmpany. Assuming an averace of c¢ne and cne-nalf man days per
company rsport, and an average burdened labor rate of 530,000 per men year,
the.r@ortirg raquirement will result in costs of (96 companies x 1.5 man
days . Haa crpany X $30,000 per man year/240 man days per man year = §$18,000).
The cu.e.. recorc. keeping requirsments are similar in scope 0 nommal inven-
oy pr*mc:mas -and shculd not result in s:.gm.ﬁ..cant additicnal costs
the mining cc:rpames. |

-

So1ll Prevention and Control Plens

A formal contingency plan will be reguired of eadmcmnany which -
cperates PC3 mining machines. This plan will have o be scecific for a..ch.
company, and will have to be reviewed and approved by a reﬂst..md orof
sicnal engineer. A sample plan for these machines will ke preparsd by
Versar Inc. under a contract sponscored by the U. S. Bureau of Mines. Using
this published plan as a basis for the preparation of a specific company »lan
should reduce the effort to one day of company time and cre day of profes-
sicnal encineering services rer company. This will result in costs to the
mining companies of (1 man day x $30,000 per man year/240 man days rer man
year + 1 day ccnsulting x $250 per day = $375 per campany). For the ertire
incdustry, total costs will be (96 conpanies x $375 per &Empany = $36,000) .
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8.4 Sumary

Cost Irmacts: ) )
iocacders - _
Pebuild: 652 motors @ $3100 § 2,021,000
Continmuous Miners -
Premature sczapping: 16 operating
miners € $40,000 640,000 _
40 other miners @ Q0 - $40,000 Q - 1,800,000
Seporting Costs - 18,000 |
Spill praventicn and control plans 36,000
‘Total $ 2,715,000 -
(Plus w t $1,600,000 additicnal, All
costs will ke incurred in the pericd
1979 through 1581.] _ .. _ .i,

Production crnd Frice Irmacts: o

No Ldss of coal producticn is enticipated. Since csal orices
are set by canpetitive market forces and are usually set by long t=rm con-
tracts, it i1s expected that the additicnal costs ¢f these rsgulaticns will
be absorted by the mining companies as reduction in profits. )

Imoloument Zffects:

.

" "No reducticn in mine ewlcyment is anticipatad. The recuire-
rents for additicnal reporting and the praparation of spill preventicn plans
will result in a total increased laber demend of cre %o w0 man vears during
1979, ‘
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3.0 EZIECTROMAGNETS

Large electromacrets are installed cver conveyor belts to rempve
tramp ircn Irom nen-magnetic commodities such as ooal and ¢rain. Most of
these electromacnets are cooled with 100 t» 150 gallens of mineral oil.
Where incrsased fire safety was reguired, the macnets were often filled with
FCBs. The three magret menufactursrs who used PC3s wers:

Stems Magretics, Cudahy, Wis.
Eriez Macgrets, Exie, Pa.
Dings Co., Milwaukse, Wis,

Dings Co. stoored using PQRs in mid-1976; the other two menufac-
turers have rot used PC3s since 1971 or 1972. A total of azbout 230 PCE
magnets wers manufactursd; spproxdimately 200 of these way still Be in use
in the United Statss. Mcst of the PCB mammets are being used in ccal mines,
ccal preparaticn plants, and in ccal-fired cererating stations. It is 7
zcssible, but not confirmed, that same of the PCB magiets may e used on
grzin conveyors because of the flammebility of grain dust. ) '

The electromacrets are of carpletely welded constructicn, and
very few leakace incicdents have occurred with either oil filled or PC3
filled magnets. B2Rased cn desicn considerations, elect—tmagnets would be’
expectad to be less likely #o fail than would transformers. Those lsaks
which have occurred have been caused by physical abuse or lack of ade:;uate'
maintenance, Maintsnance requirsments do rot expese workers or the environ—
ment to contact with PCs. -

9.1 Reguirements of the Prorcsed Reculatiéns

Only transiormers and czpacitors are defined as "totally enclosed
uses" of PCBs. All other PCB equimment, including PG electrumacnets, must
ke ramved from service by the effective date of the regulation, and dis-
osed of in accordance with the "PCB Disposal and Marking” regulaticms.

-60=~
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Since incineration of the elec—ctmecnets is not feasible, each cwner will

be requirsd to submit a written application to the Regicnal Administrator . o
) - el C
requesting cvermission to- dispose of the wnits in a chemical waste lendfill, ‘o

9.2 Ceompliance Costs

The PC3 electrumagnets could te replaced with oil filled units at
an average cost of $8,000 per magnet. EHcwever, use of mineral oil in these
applications would significantly incwease fire risks. All of the menufac-
turers reqularly fumish magnets f£illed with siliceore fluid Zor use whg:a ‘
fire characteristics superior to t=ensformer oil are required. Such silicone
£illed transicrmers are 40 o 5C% more expensive than oil filled wnits, i.e.,
$12,000 cer average unit.

Eriez also offers a proprietary air cooled electromagnet which
has Underwriters Laboratory approval for use in dirty and dusty envi *orm‘e:'_s.
This wnit costs about 30 percent more than an o:.l ;.:.l_ed macnet, -.e.,

§10,400 per average wmit.

Replacement costs for suitable magrets would e $10,400 % $12,000
X 200 units = $2,080,000 to $2,400,000. Delivery and installaticn ccsts weuld
e an additicnal ten to twenty percent. As in the case of mining machires
(chapter 8), the increased costs would be expectsd to be absorted by the coal
mines as reductions in profits. These costs should not result in any loss of
_ _employment or procuckicn, T T T T o

srmree— = - Dt ivery-of 260 mmmw four—ayr-gig— s e e
Cmenthss ClL“G'cera tiom vfHEoretorushers-withoutTrotsciierto—rercve—tragr o -
-metal could result in 2 hich risk of ﬁ:magé,“nf ;'He crisshers _wWith subskartial

- —losses-Irproductiom—Radicfrerrencymetat<detectors—can—<Cetectretaland —

shut down a conveyor belt until the metal is removed manuwally. These systams

(1) Consensus of industzy cpinion cbtained throuch a phene
survey by Versar Inc,

~6l=
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are exgensive in texms of marpcower and lost producticn camparsd to the use
of separator magnets, but metal detectors could provide the temporary pro-
tacticn needed until replacerent macnets were deliversd, [Cetector svstems
which are presently in use are not manned continually, so it must e assumed
that the lost production from belt stopraces is less expensive' than menning
would ke. Assuming that a two=month delay would ke experienced in cbtaining
replacerent macnets, full time (G-shift cperaticn) manning of the detectors
at a burdened labor rate of $30,000 would cost (60 days x 24 hours per day
% $30,000 per man vear/1920 man hours per man year = $22,300 per macnet).
Actual labor requirements might reascnably be 10% of this fiqure. This labor
requirement would have to be added to the cost of a detector system. All of
these additicnal costs are very dependent on the timing of the effective
date of the regulaticn, and would be eliminated if the irndustry had six
menths notice of the intantion of the Agency.

9.3 Summary -

Cost Impacts:
Replacement cost = 200 electxwumacnets - 52,080,000 &= 2,400,000

Delivery end installation costs - 200
electromacrets - $208,000 > 480,300

Labor cost increases e o shore tarm lack

of replacement magnets - $0 to $4,300,000 (probably
$500,000)

Production ond Price Immacts: -

Costs ars.expected to be absorbed by the ccal mining industoy

as a reduction in profits.
Zmo loument Tffscts:
No loss of emlovment at the mines is anticipated. 3Assuming
that cne-third of the manufacturing and installaticn costs of the replacement
wmits represents labor at $30,000 per man year, increased labor of
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(52,288,000 to $2,880,000/ $30,000 per man year x 1/3 dollar lacer per
dollar cost = 25 to 32 man years) would e recuired in late 1978 and early
1979. Extra labor due to a lack of ragia.cetrent mits might increase em—

ployment by ($300,000/$30,000 per man year = 17 man years) during the first

few months of 1979,

eV
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10.0 EYDRAULIC SYSTEMS

carticu-

PCB £fluids wers used in a large number of hydraulic systems,
larly in die-casting machines ard in steel industsy appl:.cat;ons where high-
tamperature stability and firs resistance were important considerations. In
1972, when 2C2 hydraulic fluids were rno longer available, users wers forcsd
to switch to substitute fluids. Since the substitutes were compatible with
the PC3 fluids, the machines were not drained and flushed but were simply
topped off as recuired with the new fluid. Topping off usually regquirss
additicn of new fluid at the rate of 2 t© 10 times the system capacity per -
vear to replace leakage losses.

Available data on residual PC3 levels in die casting machine hydraulic
systams irdicate that many of the tested machines conta._rm 32s _n carcent:a—
tions of 60 pom to as nich as 50% in a few cases. The differences 1::
centration apvarently reflect differences in the rate of leakage From var;gu;
machines and differing company maintsnance policies regarding periodic **f‘.ai '
replacement of hydraulic fluid. ) g

'10.1 Reguirsments of the Provosed Regulations

The Dmsed BC3 ban raéulations would prochibit the use of fluids
which contain over 50 zon PC3s in open or semi-closed systems ‘rScnevé_,
hydraulic systems on metal die casting machines which contain flmd with more
than 50 ppm PCBs would be allcwed to remain in service i they are drained,
flushed with clean solvent, and refilled-with uncontaminated hydraulic £luid.
The fluid must be re-processed or replaced at intsrvals of six menths o
ramove PCGs until the concentration of PCBs ramains belcw 50 pom. In addision,
users of contaminated systems would have to. raport such use to EPA and petizicn
annually” for exemptions 4 contineUsing™ arxd- perindicaity decmzammat:.ng
equipment.

The provision for continued use Of “these systems Is limitsd ©
five years in the proposed regulation. However, it is anticipatsd that the
raguired pericdic decontamination of the systems will reduce the concantraticn
of PCBs to below 50 oem befors the provision expires. Hydraulic systams cn

-y -
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other tyres of machines would not be alléwed to continue in service if the -
£luid contains more than 50 pom FC3s. | The machines would have to be reroved

frem service by the effsctive date of the raqulation and rot used until the o
BC3 level in the fluid is raduced to a concentraticn telow 30 com.

10.2 Cwnership and Use of Contaminated Hydraulic Systems’

A previcus EPA sronsored study reportsd that sales of PC3 hydraulic
fluid during the pericd 1970-1971 totaled over 13.5 million pourds to 585
@) Except for a fsw campanies with contaminatsd die casting
systems which have been identified throuch statements at public hearings on
BPC2s, little information is available on the cwnership of contaminatad systams
or the levels of PC3s in the fluid

differant firms.

Based on statatents r:ade by several die cast:.rq carpanies ard v
a representative of the American Dl&ﬁast.mg Instituts (2) PC2s werz used as
a pramium griced alternative fluid™ J:. tre lwdraul_c systeanms o: die c..s‘*mc
* machines used to form alumimm, racnesa.gm, and zinc esms. Thers ara
arparently few tarriers to entry in this vxius‘"-y ard the wnstan* entxy
of new die casting companies has orovided a raady merket for used ‘nachmes.

A review of the Monsanto customer list rsveals that abcut 30% of = — -
the 40 largest campanies purchasing PCS hydraulic fluid in 1970 and 1371 were
die casting campanies. (1) Assuming that die casting companies turchased 30%

of the fluid sold and used it in die casting machines, a total of (13.5

~{Iy Versar Ircri-Usage ot SCs—inCoarard —Sent~cicsed - Systemg-angd—the- R wmm s e -
oo csSuleing  BossessonsreRs. B Bnes iy L nme Ty TRl L S DeC T B T e BRI g St LT S RAnR L
~- - (EPA Contract NO..88~01=3259, Varsar- REpOrt- Now—~iZ4r 5C)—Septamber. 30, v e — — - ..
1976, o. 13.
AL2)_ Te.].e::hone  conversation, Mr. Ccr-ze.}. (American Die Casting Institute, Inc.)

with Xobers Westin (Versar), April 25, 1978,
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million 1b x 0.8 / 11 1b per gailon = 1 million gallons) of 2B fluid was usad
in these machines during the two year pericd. Assuming further that each

machine had a hydraulic systsm containing 300 ¢allons ard raguirsed that amcunt
each year to rsplace leakage, the total one million gallens of f£luid could have
teen used by 1000 machines which used 1000 gallons sach.

The r=maining 20% of the largest purchasers of PC3 hydraulic f£luid
wers steel mills., PC3 nydraulic fluid was rsportedly used as a standard fluid
in many plants in those applications where leakace would present a fire hazard.
Reprasentative uses would include steel furnaces, ladles, stzip mills, vacuum
degasers, and continuous casting machines., Thera is ro information available :

on the total number of hydraulic systams in the stsel industry that used PC3
fluids, nor is there any information available as to the tresent concentration
of BC3s in these svstenms. o '

10.3 Compliance Costs

Die Casting MYachines

Most die casting machines were flushed and refilled with a ron=-2C3
hydraulic fluid after the cwners became awars of the envirormental ané health
hazards asscciated with FCBs. The hydraulic fluid recamerded by Monsanto
as a replacement for the PC3 fluid in 1571 was based on polychlorinated ter-
chenyls (PCTs). The manufacturing of DCT fluid was discontinued in 1972 or
1973 and the product. lines were. replaced with other types of nydraulic liguids.

)

The refilled hydraulic systems have been maintained in use oy
torping off when necessary to replace leakage losses, and in same cases by
pericdic replacerent of the fluid. As a result of the continual rsmoval of

contaminated fluid, the concentration of 2Cs has been gradually reduced +n e
low levels, although in many cases the razsidual PC3Bs exceed the 30 pmw limic— —

proposed by the regqulation. The available information on gressent levels of
PBs in the hydraulic systems of die casting machines is sumarized in Table
10.3-1.
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Table 10.3-1 ‘ -
Dresent 2C3 Levels' in Die Casting Machine Hydraulic Svstems

-

e

Conparny - BCB Level {om)

Cast Forge Co. (1) 80

Caterpillar 'I‘:actnr(z) below detsction limit (systams
are drained twice a year)

Qutboard Marire(3) . 90-6000 (currently averacge 500)

OQuthboarc Marine Corporation cwns arproximataly 130 die casting *
machines that at one time used PC3 hydraulic fluid. These machines sach
contain an average of 500 gallons of fluid, (3)and are all contaminated with
2C3s in concentrations above 30 com. ' )

Several carpanies provided estimated costs Ior replacing aydraull c
fluid, although ot all of the figures were for the permitted Graining and - T
Slushing procsdure. OCutboard Marine estimated a cost ©f $840,000 =0 drain '
their rrachi.r*es, ‘flush them twice with mineral oil, argd rafill theh with new

bvr‘*'aul’.c £luid,. _If hydraulic fluid were used as zhe: Slushing solution &0 .
o . . P 4) . PO
avoid flammebility croblems the cost would te §1.2 uu.ll;on.( )

General Motors stated that the cost of materials for raplacing
the fluid in their hydraulic systems would te as follows: (3)

(1) Telerphcne conversaticon, Tom Grover ( ast Forge Co.) with Bruce Weodcock
(Versar), September 22, 1977.

(2) Telephone conversation, Tom aerl*e't"(Caterm.lla.r ctor) m.th 3ruce
=z mWOOCCEEleR (Yersar) o= Septramber=dPr AQZ Dm0 D00 o e i i

3 -Themas, Hugh——ées-éaea:d Marine.- Corp-%%teseﬂtat_\err—*t-*ie—a“&—ﬁ.m— e s e

Hearings cn the PC3 Ban Regulations, Washingtzn, D.C., July 13, 1977
(p.. 91 ©of +ranscxipt). - L. ’ ..

(4) Telephcre conversatien, E*uc:h Tharas {Cuthoard Marine Corp.) with Brucs
Wecdeock (Versar), September 23, 1977.

(3) Ward, William (General Motors Corporaticn), Presentation at the IPA
Hearings on the PCB Ban Reculations, Chicaco, Illinois, July 19, 1577,
(p. 201 of transcript).
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item Material Cost
($/gal of replaced rluid)
Solvent ) 5 2.26
New Hydraulic Fluid 7.57
Disposal 0.37
Total $ 9.40

Chevrolet estimatad that it would cost $500,000 % replace the nydraulic fluid

in the 25 systems (29,000 gal total cazpacity) in their Bay City (Mich.) oslant.

Representatives of two campanies statad that if
to use hexane or socme similar solvent they weuld be

seals

severly

in their mechines would have to be replaced.

(1)

they werz forced
affacted 25 the

Also, there was.concern

among those who have alrsady flushed their machines that further flushing
would not significantly lower the PC3 level in their machines.
all of the a&ai.lable industry cbst"est;?mates are summarized in
Table 10.3-2.
Table 10.3-2
Industzy Estimates of the Cost of Draining, Flushing, ard

Refilling Die Castinc Machine dyvdraulic Svstems

| Ne. of No. of Total Cost ) '
Carpany Machines Gallons S $/Gallon SMachine
Chevrolet 25 29,000 500,000 17.24 20,000
Ganeral Motors 9.40%*
Qutbcard Marine 130 65,000 840,000 12.92 6,300

*Material cost cnly.

(1) Michigan Cepartrent of Natural Rescurces, File Meme, urcates.
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The industry cost sstimates are roughly camparable o the cost
estimate made by Versar and presented in Table 10.3-3. .Since the Versar L
estimates do not include Tinventory costs or the cost of decontaminating the
e licuid truck, a figure of $14 per gallon micht be a more realistic
estimate of the average mrice of decontaminating hvdraulic syst=ms. '

The effectiveness of the decontamination procedurs will deperd cn
how thoroughly the system can be draired of both the contaminatad licuid ard
the flushing licuid and also on the amount of FCBs which are absorbed into
gaskets ard cther porocus matsrial. Assuming that the draining and flushing
trocedure will remove 80% of the total PCBs, a system oricinally contaminated
with PC3s at 1000 gmm will still be contaminated with 200 tom six months
after the Zirst flushing, tut the level of PC3s after the second Zlushing will’
never exceed 40 ppm. Since there will prcbably be considerable leakage arnd
topping off between the flushings, the concentration of 2(Bs is likely to ke

even lower =han these calculaticns indicate, * . ST

Assuming that sach of the 1000 presently corntaminatsed systems must
te flushed ard refilled twice, and that chemical aralysis for DCBs is recuired
six months after each flushing, the total costs irwvolved will be:

First flushing 500 gal. @ $lé4/gal .$ 7,000 - .
Chemical a2nalysis 300
Secard flushing . 7,000
Chemical analysis - 300
Total per machine . $14,600
Total for 1000 machines _ . $14,600,000
cmems e e A mgor-éac‘eeph%‘%e—ces%-eé-éeemaa&nq-hyé:a&mstaﬁri—s-—" e ———

. the cost of the uncontamipated-fluid used tn refilisthe systens. It iSEeltn. lm o --
- stoed that both-Quthcard-varine-and-General- Motors have congducted-tests-of — -
methads to ramove PCB8s from hydraulic fluids. + is ot kown whether these
methods involve distillation or adsorption. The fsasibility of such oro-
cessing may have 2 substantial effect on the costs of decontaminating hydraulic
systans and on those c:mnames which reclaim hydraulic £luid.
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Table 10.3-3
Zstimated Cost of Decontamirating Hydraulic Svstams

-

- Cost zer callon

300 gallon 2700 gallen
, Systam . sSystem
New Hydraulic Fluid‘) 7.80 7.60
(phosphate ester)
Flushing Fluid ) = 1 gal/cal | 1.15 1.15
(lcw viscosity mineral i . -
oil without additives)
Transportation (2 .41 ' .41

(400 miles, inclides

flushing fluid) ‘
Incineration - $.153/1b 2.85 2.85

(includes flushing £luid) B oo :

Labor . : .
(2 man days per machine .48 .09
at $15 per burdened man hour) : -

Total "12.69 12.10

(1) Telepnhone conversaticn, Jchn Colucci (E.F. Heoughton) with Bruce Woodcock
(Versar). &april 27, 1978. . ' . :

(2) Versar Inc., Microeconcmic Impacts of the Proposed Marking and Dispcsal
Regulations for 2C3s, Springfield, Va.: National Tecnnical Inrformaticn

Service (NLLS PB 267 833/2wP), April, 1977, ». 3=20.
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Other Aydraulic Sustems

e,

Approximately 20% of the firms purchasing B hydraulic £luid in Lo
1970 and 1971 wer= steel worpanies am other firms rot engaged in die casting. e
It is therefors likely that 20% of the usage of PC3 hydraulic £ u.m was in
systems other than in die casting machines. Althcugh there is liktle informa-
tion available on the use of this material, apparently not all of the svstems
are still contaminated with significant concentrations of PCBs. 3Budd Co.
stated that their cperaticns should not be significantly affectsd by the cro-
rosed ban regulations since the hydraulic systems on each of their welders
nave been drained and refilled on the order of 120 times cver the last Zive

years. (1)

The procedure of draining, flushing, ard refilling any of these
other hydraulic systems to reduce the level of 2(Bs should cost approximately
the same per gallon of fluid as a similar procedure performed on a die casting
machine hydraulic system. As a rough estimate’'based cn the propertich of 28~
hydraulic £luid used in such systems, the cost of decdntaminating these other
hydraulic systems should cost 25% as much as the cost of decontaminating the
die casting machines, or a ttal of $3,630,00C0.

The proposed requlations would require that the level of X3s in
these other hydraulic systems he reduced o less than 50 zem by the affscitive -
date of the regulations or the systams remved Irom service until the ra.:ui;ed

...u.. i ? M Py Py i b Py d.lt; .;.Il :J.C_,Tl.]..::.Cdr.u.
acditional costs due to disrupted production in steel mills, as the hydraulic
systems are central to the operation of the large eguipment used in these

'-faE-iii‘i“.;eS‘.-—HWEVj&‘, e . v oL a1 vty ey Ly § R S @7 001~ 4 e o) @ QU A7 ik = e = Yo x 0 mm-p ol

= whgther the-reduiied- docdmtamiration e smma e et o abm o (o 1118 e 1ished~by s = J = apes= wyem 7= S or- o o= bbbl
of the regulation, nor to sstimate what the costs due o producticon intsrriop-

- ElonsS-wordd- by - —memm. ‘...-..,..._..,_.. et e e mae e e m e e et e ammm e mmmaame e ——

(1) Telepione conversaticn, C.W. Habitz (Budd Co.) with Bruce Woodcock
(Versar), Septamber 22, 1977. :
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Revortine Fequirsmencs

The proposed regulations would recuirs that cwners of die casting
machines having hydraulic systems contaminated with over 50 pzm SC@s raport
the identity of each contaminated machine ard the concentration of X(3s in

the fluid. This will recuire the identification of all machines that ever used

23 {fluid and those that may have used PCS-contaminated resclaimed hydraulic
fluid and the chemical analysis of the present fluid in these machines for the
mresence of P(3s. This sampling and analysis program may cover as many as
2500 machines ard must be campletsd within 90 days of the effective date of
the regulation.

Chemical analysis for the quantification of PRs in nydraulic

fluid would ke considerably mors camplex and expensive than that re::uired =<2

determine the concentration of SCBs in 10-C transformer oil. This is be-
cause the prasently used hydraulic fluids may be mased on chemicals such as
phesphate esters which requirs that the P(3s be extracted fxom the sample ..
grior to analysis. The pessible preserce of PCl"si in the Zluid could intsriasrs
with the analysis for ®(8s, and discrimination betwesn these similar chemicals
would require the use of a gas chramatograrnh/mass spectrometar rather than
the simpler gas clxomatograrh usually used for PC3 detarminations, Versar
estimates that the complete analysis of contaminated nhydraulic fluid Zor 2C3s
may cost as much as $300 per sample on the averzge. ' )

Review of the records to determine which machines may. e coms ... ..

taminated with PC3s and the preparation of the recort to PR would e expectsd
to require an average of threse davs for each of the 335 firms which purchased
23 nydraulic fluid in 1970 and 1571. This would result in a net -e.rmlcyment

7.3 man yea:s) . Atua.bv.rdenedprate.-oc.&c,wo zer.man year, this would
result in total repor<ing costs of (7.3 x $30,000 = $220,000).

Total costs attributable to the reporting raquirerent would 2e
($3C0 per sample x 2500 machines = $750,000) + $220,000 cleri = $570,000.

Spill Prevention and Control Plans

Each campany which uses or services 2 die casting machine that is
contaminated with Ps will be required o develcop and imclement a formal

=] Do

ED_005530B_00002561-00084




spill prevention and control plan. Because of the camplexisy of the machines
ard the assumed requirement for periodic flushing and decontamination, the
plan will be rather camlex and may 'faqv.ﬁ.re the services of a regi.stered-pro-
fessional engineer for one week at $250 per day. Preparation of these plans
bv all 585 affected companies could cost a total of (585 plans x 5 days x

$250 per day = $730,000). This cost could be reduced by perhaps one half

if a pro formma plan were developed urncder the sponsorship of a trade association
or major manufacturer and made available to all affected fimms.

Total expected cost of this part of the requlations would therefore
be expected to ke $363,000 o $730,000. '

i

10.4 Sumary

Identification of Contaminated Die Casting Machines

Analysis ard Sampling $ 750,000 N
Clerical - Report to EPA - 220,000
Spill Preventicn and Control Plans $365,000 to $730,C00
Decontamination of Die Casting Machines 14,600,000
Decontamination of Other Hydraulic , 3,650,000

Systems
Cost of Production Interruptions when ? (potentially . .- -

other Hwdraulic Systems Remcved from laxge)

Service

Total $19,720,000

Zmo loyment Effects

Labor equals (.48/12.50 = 3.38%) of per callon cost. Total labcr
cost = (.038 x 18,250,000 = $693,000). At $30,000 per man year, this is equal
to 23.1 man years of labor, or 12 jcbs for 2 years. Spill prevention plans
would require 5 man years of effort. Reporting reguirements would recuire an
additional 7 man vears. |

-73-
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Price Zffects

The impact of these raqulations may effect almost all die_castiﬁg
ard steel campanies. Increased costs would therefore ke expected to be passed
aleng to the consumers in higher product prices, although no individually
significant price increases are evpechted. '

TG
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11.0 HEAT TRANSFER SYSTEMS

‘PCBs have been ex‘:.ens'iVeiy used as heat transfer liguids. because of. “
their excellent thermal stability and inherent fire safety. Although the
heat transfer systems are usually quite tight, leakage can cccur due to
mechanical damage of the system or because fittings have loosened as a result
cf thermal cycling. The Yusho incident in Japan in 1968 caused the PCB
poiscning of 1001 pecple due to the leakage of PC8s from a heat transfer
system into rice oil that was being heated bv the systenm. (1)

A previcus EPA sponsored study estimated that total usage of P(Bs in
heat transfer systems in the United States has been over 21 million pourds. (%
Most of this material was manufactured by Monsanto ard distributed under the
tzade name Thermirol. Monsanto stopped producing PCB based heat transfer
liquid in 1971 and advised its customers to drain ard flush their systams
before replacing the fluid with a non-PCB basetn l;.qu:.d An additional- one
million pounds of BCB heat transfer licuid was ‘manufacored during the penod
1971-1973 by Geneva Industries of Houston, Texas. (3) There was at least ore
campany still using DCB based heat transfer licuid as late as 1976. (4)

11.1 Recuirsments of the Prorosed PRegulations

As ¢f the effective date of the requlaticn, heat transfer svstems
containing a liguid contaminated with more than 50 pom PCBs could rot be used until
the concentration of 2CBs is reduced to less than 50 ppm.

(L) Ruratsune, Masarori, et. al., "Yusho, a poisoning caused by rice oil con=-
taminated with polychlorinated biphenyls", RHSMHA Health Revorts, Vol. 36,
No. 12 (December, 1971), pp. 1083-1091.

(2) Versar Inc., Usage of PCBs in Open and Semi-closed Svstems and the
Resulting Losses Of PCEs to the LrVirorment, Unpublished Drats Perort,
(EPA Contract No. 68-(1-3259, Versar Report No. 474-3C), Septamber 30,
1976, p. 13.

(3) Ibid.

(4) Ibid, p. 26.

~75=
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11.2 Ownership ard Use of Contaminated Heat Transfer Systems

There is no data available on the total mmber of heat transfer.
systems which have used PCB based fluids in the past. However, a review of
Monsanto's customer list for 1970 and 1971 indicated that 8.2 million pourds
of PCB based heat transfer fluid was sold by Monsanto during thbsé years' o
a total of 533 different firms. > |

The present concemtration of PCBs in the heat transfer £luid in
any of the systems which previcusly used PCBs deperds on how thoroughly each
system was flushed when the PCB fluid was replaced and the amount of leakage
ard topping off that has ccourred since then. Data on present PC3 levels is
available for only one system: a 14,000 gallon capacity PC3 heat transfer
svstem was drained and flushed in 1972 ard refilled with a ron-PCB £luid;
the system has been in constant use since 1972 and presently contains fluid
that is contaminatsd with two. percent PCBs. (2) '

Lacking any additional infomaticn: it must be assumed that most

of the 333 camwanies which purchased PCB heat transfer fluid are still operating
the systems and that most of these systams are contaminated with PCBs in

excess ¢f 30 pom. It must further be assumed that the use of these systems

is central t the mamufacturing processes in which they are used, whether

for drying, heating, or temperature contrel in excthermic orecesses. )

11.3 Campliance Costs

It is not possible to estimate the total costs ¢f decontaminating
the existing heat transfer systems to comply with the requirements of the pro-
osed requlation becasuse neither the total number of systems ror their
capacity is kown. In principle, the costs of draining, flushing, and re-
filling the systems should be about the same per gallon for heat transier
systems as for hydraulic systems (ses Section 10.3).

(L) Versar Inc., Usage of PCBs in Open and Semi-closed Systems and the
Resulting Lesses of PCBS to the Environment, Unpublished Dratft Report,
(EPA Contract No. 68-01-3259, Versar Report MNo. 474-5C), September 30,
1976, p. 9.

(2) Conifidential information obtained from the user of the system by Versar
during a telephone swrvey of major users of PCB heat transfer systenms.

-] e
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The disruption of z.ndustr:al ‘preduction caused by the requirare:{t

that contaminated heat transfer systems be ramoved from service immediately
upon the effective date of the regulation may result in far larger cost_s! than
will the requirement to decontaminate the systems.

Here again,

e

e available

information will not support even a gquess at the magnitude of the econcmic
impacts of the disrupticn on costs, production, ard employment.

11.4 Sumary

'Over 500 heat transfer systems may be contaminated with PC3s in

concentrations exceeding 30 pem, but available datz is not sefficient o

suprort an analysis of the costs of decontaminating the svstems or the econcmic
impacts resulting Srom disruption of related industrial production.

I
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12.0 COMPRESSCRS

Turbincl 153, a XB~based fluid, was tried as a2 turbine lubricant ard
working fluid in natural gas pipeline compressors by several companies during
the late 1960s and early 1970s. Monsanto ceased procducing this product in
1972, and the companies that were using it switched to alternate fluids at
that time.

12.1 Recuirements of the Proposed Regulations

The proposed regulation would prohibit the use of any systems which
contain licuids contaminated with PCBs in corcentrations exceeding 50 Tem after
the effective date of the regulation. '

12.2 Comliance Costs

Two purchasers of Turbinol 153, Columbia GulLf Transmission and
Texas Eastern Transmission, were contacted by phone. Neither cempany had
informaticn available on the residual levels of PCBs in the turbine fluid, _
but both indicated that the systems were relatively ticht, and thers was
- seldcm the requirement to top off the systems. Based on data available for
hydraulic systams and heat transier systems, it must be assumed that the
campressor £luids are probably contaminated with PCBs in excess of 50 prm.

There ars perhaps ten gas pipeline compressor turbines in use that
nave their oil contaminated with PCSs. The proposed regulations would recuirs
that these turbines be ramved from use until the concentraticn of PCEs is
reduced to below 50 ppm. It is ot known what costs would be involved ror the
disrupticn to the delivery of natural gas that would result from remwving
these turbines from use. Assuming that the camplexity of the turbines is
similar to that of the hydraulic systems discussed in Chapter 10, a cost of
perhaps $20,000 and $40,000 per mechine may be involved in the decontaminaticn
of the oil systems. Total costs might be several hurdred thousard dollars
plus the cost of disruption of the gas delivery system.

The cost of shipping gas by pipeline is established by long term
contracts. Additional ccsts resulting from the provisions of the draft
requlations would have to be absorbed by the pipeline companies.
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12.3

Surmmary

Decontamination Costs

75

~ $200,000.
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13.0 RECIAIMED OIL

Approximately 1.3 billion gallons per yea.f of used oil is collected.for
use as road oil, fuel oil, re-refired hydraulic oil, and re-refired lubricating
oil. Much of the waste oil previoﬁsly used in applications cother than auto- '
motive lubrication has been contaminated with low levels of ECBS, and dissipative
uses of this contaminated oil can introduce PC3s diresctly into the enviromment.

A total of 2,376 million gallens of new oil were sold during 1975, the
major camercial uses being automotive lubrication (50.8 percent):; industrial
ard aviation lubrication (30.5 percent); and other incustrial uses primarily \
in materials processing (17.4 percent). The amount available for collection
ard recycle was estimated to be 1,154 million gallons, or 48.6 percent of
total sales. Data on U.S. usage of new (virgin) refined oil and availability
of used oil for recycling are presented for the year 1975.in Table 13.0-1. (3)

Data generated by Recon Systens(z) for a_ l2-month period during 19?0—73.
indicate that, out of a total U.S. production of 2,480 million gallons per
vear, approximately 901 million gallons, or about 36.3 percant, wers actually
collected for recycling or use as fuel. An additional 601 million gallons
were estimated to be used on roads (application for dust control and possibly
in asphalt) or as fuel cil; this used oil could conceivably have been col-
lected for recycle so that the max_mm amount of oil available for collection,
based on the Recon Systems estimates for 1970-71, may be as much as 60 per-
cent of that produced.

A flow chart showing the distriluricn arnd utilization of waste oil in the
United States, based on the 1970-71 data of Recen Systems, is presentsd on
Pigure 13.0-l. Summary data for disposition and usage from Figure 13.0-1 are
as follcws:

(1) Acapted Zrum Table 1, page 24 of Assessment of Industrial Hazardous Waste
Management Practices, a document prepared for EFA's Office of Solid
Waste and presented with testimony of H. Lanier Hickman, December 12, 1977.
(2) Weinstein, Norman J., (Recon Systems, Inc.), Waste Oil Recvcling ard Dis-
cosal, TPA~-670/2-74-052, Princeton, N.J.: August, 1974.
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Table 13.0-1 1
New Oil Usage and Waste Oil Availability for Recycling in 1975( )
U.S: Sales Fraction Used Al
1875 Availabige Availzinle
e of 0Ll : Outler ar Use . (gal x 10°% fmr facrcle  Zmr Recvclics
Aumzzetive Lube OLil Service Stavicns 23% .83 130
Courercial engins
fleats 225 .3 2
New car dealers 1a3 .90 93
axo flsst and cthex
icbe oil uses 131 .20 73
Fatall sales fzr ==~
mercial engires 95 .83 &4
Garages, auts supply
storms . 30 .83 - <.t 87
Discoune staras 250 .22 33
Facwmry 25lls (aumo & . S : :
farm equizment) 54 .30 49
. Subeoeals lea 654 )
Indugmzial & Aviaticn L. L — . =
Liba Qils Sydemlic 3 Soou-
lating system oils 314 ) P
Metal woxking oils 143 .70 ’ w01
Avigeicn & cuhar 147 .30 . 7.
Gas engira oils 80 .50 34
Rairmad engine cils 33 .53 31
Subesrals ey RE3Y
Cther Indusesial Cils Zlacmzioal oils 82 .30 34
Process oils 140 .10 - 34
Refrizeration sils | pak .30 ’ 5
Supestals Ny} 3%
Lubs Oils Porsiased
=y U.5. Gvemrmenc 32 .30 ]
GAD TCIALS 2,378 B LT

FETACILIN avallaplie Ior seohveling adter
icsses in use and 2 envirurmens,
(L) “eizstein, Yorman J., (Reccn Systams, Ine.), Wasme Cil fecve oo ang
Disvosal, IDA-670/2-74-152, Srimsesn, N.J.@ ALGUST, L90w.

8]
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Production of

virgin 011

(2400 x 108
gal/fyr.}

Figure 13.0-1.

the United States During 1970-71

Distribution and Utilization of Waste Oil in

Sales
(2234 x 105 galfn.)

o

Production Waataeu;
Spilils

(246 x 10% galsye.)

fesmoved From Bpulp-
meng After Use

0115 x 10%a1/yx)

Used as Fuel
1358 x 108%ga1/yr)

hpplied to
Romls

176 % 10%ga1/yr)

Collecied for
fecycle;
~ 500 Flawe

tHaste O}
Prooessors;
~200 Flns

{763 = 106
gat/yr}

Diasipatcd to the
Ewiranseent., Wastes,
and Splllg

3365 x 106 galfyr)

{901 x lusgal/yr)

.Diasipated o the

v ronment
378 x 10%al fyr)

Rerefiners)
~30 Floa

{138 x 106
gal/yr)

Moplied to
toads

{243, x loégal/yr)

o

Souram;  Adapled foum Table 26, p. 128 of Weinsteln, tomun J., {(fecon Systans, Inc.),

Hoste 01 ecycling and Disposal, EPA-670/2-74-052, Princeton, N.J.: August, 1974.

B

tUsed as
Fuel

670 x 10%ga1/yr)

Process Wasies
to Dleposal

02 x 10%a1/y)

Perefined lade
0i1 products

{83 x loﬁgal/yr)
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Fate of Oil After : . _ Percentage of MNew

Primary Use 0il Preducticn
Dissipated to envirorment 42.3
ard waste disposal
Applied to roads 12
Re-refined lube oil products
100.0

The general distribution portrayed in Figure 13.0-1 is believed to be -
valid at present, although the magnitudes of the specific flows have fluc- |
tuated as prices of virgin lubke oil and fuel oil have varied. The value of
fuel oil has increased since 1970-71, ard virgin lute oil was scarce during
the pericd of the Arab boycott ard during a porticn of the period of price
contxols. One result of these factors has been increased use of waste oil
as fuel, either intermally by industrial concerns which generate wastes oil

cr via precessors.

The primary sources of wasts oil available to collectors are service
stations and other autamtive-related facilities. Irdustrial and avaizticn
facilities are also significant sources. A significantly larger fracticn
of available o0il is collected in urban areas than in suburban.or rural areas.
Based on stidies in the Pittsburgh area, spills and other wastes from prdducﬁ
pipelines are a locally significant scurce of wasts oil for collection.

The use pattern of processed or rerefined waste oil is extramely dif-
fuse. Users include states and municipalities (road application), indus-
trial ard commercial facilities (fuel, re-refined lube oils, rcad oil),
utilities (fuel), and the consuming public (re-rafined motor oil).

A small portion of the collection ard processing of used hydraulic
oils dees ot follow the general pattarn of scattered sources, many re-
claimers, and mmercus users indicated for the waste lube oils. Reclemation
of used hydraulic oil, performed in most part by four campanies, results in
a product witich is marketed as hydraulic oil.
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13.1 Recquirements of the Proposed Requlations -

The dispcsal of oil contaminated with 2(Bs in excess ¢f 500 pom is
requlated by the 'PCB Marking and Disposal R.egt:.lations". The propcsed 'PC3
Ban Regulaticns' would change the definiticn of 'PCB Mixture' used in the
Marking and Disposal Regulations to include all mixtures containing more than
50 ppm PCBs. This will affaect the allcwable uses ard dispesal of oil con-
taminated with lower concentrations of PCBEs.

Urder the provisions of the proposed ban regulations, oil con-
taminated with BCBs in excess of 50 rpm would have to ke identified, segregated
for purposes of disposal, and burned in an approved chemical waste incinerator.
0il containing measurable amounts of PCBs less than 50 ppm could be processed
for any use including as fuel or reclaimed lubricating or hydraulic oil, but

could not be used as rcad oil ‘or as a constituent of any sealant,- coating,

or dust control agent.

.3“.

13.2 Sources and Amounts ef Gontaminated Waste Oil . .

Bydrauite Flutds Oil is used as a low viscosity fluid in hydraulic
systems, and FCB based hydraulic fluids were widely used prior to 1972. The
most expensive (and golluting) use was in die casting machinery. PCS kased

hydraulic fluids were also used in construction machinery, farm machinery
(a source of feed contamination) ) and in deep mining equigment where the . . .
use of FC3Bs resulted in greater fire safety.

Although hydraulic systems are nominally air-ticht, leaks may
occur at dynemic seals and major spills may occur due to hose rupture. Normal
leakage is collected in drip pans. The rupture of a hose can spray hydraulic
fluid over a large area due to high operating pressures. It has been esti-
mated that 80% of phosghate ester hydraulic fluid losses cccur due to leakaces
in the hydraulic systemn. (2) In certain industries, cperators state that it
is more efficient to continually add hydraulic fluids to the system rather
than shut the system down, repair any leaks, ard refill the system. Leakage
frem these systems is often collected and reclaimed.

(1) U.S. Cepartment of Agriculture 2d Hoc Group on PCSs. Agriculture's Res-
onsibility Concerning Polychlorinated Bichenvls (PC3s) wWashington, D.C.
Office of Science and Ecucation, U.S. Depariment orf Agriculturs, 1972.

(2) Lapp, T.W. (Midwest Research Institute), The Manufactures arnd Use of Selected
Arvl =nd Alkyl Arvl Phoschate Egtarsg, EPA 560/6-76-008, Feb. 1976, p. 77.
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Monsanto manufactured almost.all the BCB-based hydraulic fluids.
When Monsanto discontinued mamufacturing PC3-pased hydraulic fluids in 1971,
they did rot recammend draining or flushing of hydraulic systems but that
replacement f£luids should be added to the remaining PCB fluids in the system.
As a result, hydraulic systams which used PCBs in 1972 and prior years ncw
contain replacerent fluids contaminated with .006 to 50% PCSs as discussed
" in Chapter 10. The total amount of contamination is a functicn of the svstem
leakage ard dilution during the past five years.

A portion of the available used industrial hydraulic oil is refined
and sold for reuse as hydraulic oil. This spec.al;zed reclaiming service is
furnished by the following four campanies which reclaim a total cf about
150,000 gallons of hydraulic fluid per year. .

E. F. Houghton and Co., Philadelphia, Penmsylvania . - . b

Radco Corporation, lLaFox, Illinois

Firdett, Inc., St. Charles, Missouri

Wallover Corp., East Liverpool, Ohio

Autcmobile and Imdustricl Lubricaiing 0il The amount of used oil
collected for reuse in 1970-71 was about 900 million gallons per vear, with
an additional 600 million gallons used internally for fuel or dust control
on roads. (1) Thus, about 60 percent of the amount of new oil sold was reused.
Major uses of this oil were as fuel (1028 millicn gallons), rcad oil (319
million gallons), and feedstock for re-refined lubricating oil (138 millicn
gallons). ‘

The extent of PCB contamination of this c¢il was studied on a
limited basis by the EPA National Enforcement Investigation Canter (NEIC) in -
Denver, ¢ Samples of oil were taken from selected tank truck lots of used
oil that had been collected in Virginia, Maryland, and North Carclina. This
oil had been delivered to Continental Forest Industvies in Fopewell, Virginia,

{1) Weinstein, N.J. (Recon Systems, Inc.), Waste Oil Recycling and Disposal,
EPA=-670/2~74=-052, Princeton, N.J.: August, 1274.

(2) Magruder, Robert S. (Continental Forest Industries), testimony presantad
at the US EPA informal hearings on the PC3 ban regulations, Washington,
D.C., July 15, 1977.
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for use as supplemental fuel in a steam koiler of a paper mill. The oil had
been collected primarily from automobile service stations, although it is .
tessible that same industrial oil, including hydraulic oil, had been inclided
in some of the lots. P@s were fournd in the samples of oil at cencentrations
ranging fram 3.2 ppm to 19.4 pom.  Although these oil samples wers collected
- from a restricted area, the extent of PCB contaminaticn is probably repre-
sentative of waste oil collectsd throughout the Unitsd States.

The PCB contamination of the waste oil could came from contaminated
industrial hydraulic oil or transformer oil or from FCB additives used in
lubricating oils prior to 1973. In applications such as railroad car jourmal
box oils, PC8s may have been used as lubricant additives. (1)
have been added to autambile transmission fluids to contxol the swelling of
oil seals. '

PC3s may also

It would not be expectad that KCBs would be destroved during re-
refining of wasts cils. PC3s were reported to be present in concentrations™
of several parts per million in reclaimed oil used to lubricate whetsicnes. (2)

13.3 Compliance Costs

Collection of any waste oil likely to be contaminated with PC3s
for a controlled use would not be attractive financially unless the oil were .
krown to contain PCBs at levels below the control amount. Analytical costs
for determining low levels of PCBs will be considerably higher than the
costs quoted for transformer ¢il because naturally occurring sulfur ard
chlorine conpourds in petroleum oils cause interferences in the use of electron
capturs gas chromatography at concentrations of 5 prm PC3s or belcw. (3) These

(1) Momsanto Chemical Company, Aroclors for =, St. Louls, Mo.: urdated.

(2) Weems, George, (United States Department of Interior, Denver, Coleorado),
"Polychlorinated Biphenyls”, File HIS 3-3-10h, June 13, 1977.

(3) Hofstader, R.A. (Ex¢on Research ard Engineering Co.); Lisk, D.J., Bache, .
C.A. (Cornell University), "Interference in the Electron-Capture Technigue
for Detarmination of Polychlorinated Biphenyls by Sulfur-Containing Com-
~unds in Petroleum Products”, Bulletin of Envir-mmental Contamination arnd
Toxicoleay, Vol. 11, No. 2, 1974.
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interferernces result in :’élse positive irdications of the presence of PC3s. -
The PCB camponents can only be resolved through complex clean-up proceduras
or the use of gas chramatography/mass spectrametry, techniques that would -
cost up to several hurdred dollars per sample. '

Tt

Road Oiling

The most recent data indicates that road oiling consures 319
million gallons of waste oil per year (Figure 13.0-1). At an application rate
of 1/2 gallon per square yard, this is sufficient to oil 45,000 miles of
roagway 24 feet wide. The proposed ban regulations would forbid the use of
oil containing detectable amounts of PCR2s for dust control. Fluids from trans~ |
formers ares likely to have detectable amounts ard other industrial sources ars
at least scmewhat suspect. Currently these industrial oils are collectea alOng
with used motor oil. Although virgin motor oil has mo Pcss, used motor oil
may have P(8s from previous recycling which ux:luded industrial o::.l sourcss .
areng the fasdstocks or from old transmission oils which contained DCBs as an - - .
additive. ertheless, used motor oil wmixed with industrial scurces is
unlikely o contain as rmuch as 10 pom PC3s, ard may have FC3 concentrations
that ars undetectable withcut unusually elaborate ard expensive analysis. None
of the reported analyses of waste oil for PCBs was pased on used motor oil
without-any possibility of industrial contaminaticn. Presumzbly waste o;l
solely from autcmotive scurces would contain fewer PCBs. It is doubtful t.nat
road oiling cculd stand the costs of sven "simple" tests at $70 per sample.
Prospective road oilers therefore would be safer using waste oil if thev take
precautions to ensure that it dees not contain imdustrial oils (and certainly
o electrica]l oils).

Campliance with the requirements of the preposed regulations could
be achieved by either of the following strategies:

(1) Avoid all waste oil and substitute virgin oil at considerable
monetary and energy ccst where the customer is willing to pay the increased
ice. At an average price of $.375 per gallon for #2 frel oil vs $.03 per
gallon collection costs for used crank case oil, the cost of road oiling
would increzse (.375 - .08) x 139 millicn gallons = $94 millicn per vear.

-l
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(2) Use svnthetic road stabilizaticn chemicals which both raduce
dust ard provide surface stabilization. The increased cost of this type of
material is presently offset by lower rcad maintenance costs on heavily -
traveled dirr rcads at mines and other industrial facilities. Savings in
maintenance on lightly traveled roads wculd be less s:.gmf:.:ant argd weuld
only part_.a.u.y offset the increased material costs. A typ:.cal synthetic
material is "Cocherex", manufactured by Witco Chemical Co. This matsrial is
an organic rasin in a water emilsicn which is sold for $1.25/callon, and
applied after a 3 to 1 water dilution at a rate of one callen per scuars yard.
Increased costs. incwrrad by the use of this material would be:

Coherex: 1/6 gallon per sguare yard @ 1.25 = .203
minmus: Used Oil: 1/2 gallon per squares yard
. @ .08 = .04
equals: increased material cost per square yard. . +L168
x 14080 sg. yds. per mile of road 24 B .
feet wide - = $2365 per mila - - .

i

x 45,000 miles $106 million per year.

These increased costs will be incuwrred until the concentration of
PCBs in used motor olil drops below detectable levels. In perhaps five vears, it
may be possible to use waste motor oil for road oiling with little charce of
releasing PCBs o the erviromment, provided that care is taken to avoid using .
waste industrial oil. The diverted industrial oil can be made up at mocdest
added costs by more extensive collection efforts particularly in rural areas.
The costs of obtaining this replacement motor oil for rcad oiling consists of
costs to persuade service stations to accept used oil from persons who change
oil themselves, ard perhaps either greater storage capacity at stations or more
frequent collections., Alternatively, collectors could travel Surther in raral
areas aryd thus wigi+ mrs servics etatione revr new part of the recyeling systems.
These extra costs will not be incurrsd unless rcad oilers will accept necessary
Price increases to cover these costs. Total costs might reasonably be expected
to increase .02 per galion ($6.4 million per vear) plus the risk of inadver=-
tently using contaminated oil in occasicnal instances., After an additicnal ten
years, it may mo longer be necessary to segregate the industrial oil, and
costs would return to their present levels.

4.2
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Users Other then Road 0ilers

About 27 million g.allons_‘per year of transformer oil will not ke
available to collectors, thus initially raducing the total supply. Other
industrial cils may or may rot be contaminated with PCBs; to be absclutely
safe, the recycling industry would avoid them. Individual industzial fimms
can probably continue to use their cwn waste oil as fuel oil if they make
initial and occasional later spot check laboratory analyses to make sure their
cils continue to contain less than 50 pp:n'PCBs.

\ The impact on re-rsfiners (who make re-refined lube oil) and
extarnal processors (who processs wasts oil for use as fuel oil) will depend
on what happens to road oiling. A strict enforcement policy with cccasional
all-out efforts to find PCBs in waste oil could pravent its use as road-oil.-
Diversion of wasts oil frcm this use would create a large increase in supply
for processors and re-refiners. Probably most of this would originmally &o tc
fuel oil use since the capacity of re~rafipers is limited ard the consx;lmer
acceptance of used motor oil is limited. Later, a majority of the increase
might g0 to re-refiners if the Frost and Sulliven market projections of 23
percant growth per year until 1985 proves to be even roughly accurate. (1)
This wmld provide an extra use as lube 0il while retaining mst of the heat
value for later use.

. Collectors

If collectors avoid transformer and industrial oils, their total
business will decrease. However, haulage of the contaminated oils to chemical
waste inciperators will be required and could offer new market opportunities
to the collectors. -

Processors

Waste oil for fuel use should become more plentiful as use for
road oiling is discouraged or made impossible by the regulation. The effect
of a larger supply of waste oil on the price to processors theorstically would

(1} Maugh, T.W., "Rerefined Oil: An Cption That Saves 0il, Minimizes Pollution”,
Scierce 193, p. 1108-1110, Septamber 17, 1976.
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be to lower the price. However, since use on coal in beoilers is relatively-
troublefree and expandible, this use is probably very eleastic. Conseguently
if coal burning plants can abscrb the increased supply, wiich seems likely,
the price decrease should be negligible. '

Re-pefiners

Re~refiners of lubricating oils should be operated at capacity ard
thus be more profitable. The recycling ethic potentially can be used to
expand the market for used lube oil faster than irdustry capacity. This will
be especially true for industrial and commercial fleets, but might be ext._rﬁed
to personal cars. Similarly, increases in damestic crude oil prices would
increase the market for all uses of waste oil.

. Information collected throuch telephone interviews indicates

that at least three of the companies which re-refine hydraulic fluid receive
hydraulic fluids which are contaminated with PCBs. These fluids are sometimes
contaminated to the extent of 6000 opm. In most cases, the raclaimiryg process
removes ro more than 10% of these PCBs. (1) It is also reported that the con-
centration of PCBs in scme of the hydraulic fluid applications ercountered
by these campanies remains at approximately 2000 TEm cdespite repeated flushings
ard drainings. In such cases, lower PCB levels may be ac‘z..evable “hrough the
use of activated carbon filtration. ' -

’mose hydraulic systems contaminated with PCBs will be identified
" as recuired by other provisions of the draft rsgulations. Once this is done,
waste oil Zrum these mechines and frem the oil separators in plants using the
machines will probably have to be diverted from fuel use to chemical waste
incinerators. '

The price differential between re-refined and virgin hydraulic
fluid is about four dollars per gallon. The recuirement that contaminated
hydraulic 0il be incinerated mey reduce the supply of re-refined oil from
150,000 gallons per year to 30,000 gallons per year. This would result in
ircreased costs of ($4.00 per gallon x 100,000 gallons per year = $400,000

(1) Telephone conversation, Dwain Fowkes (RADCO Corp.) with L. Fourt (Versar),
September 19, 1977.
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year), ard could force the cleosing of three small firms with a total
lovment of 12 to 15 persons.

Industrial Waste 01l Generators

Those irdustries whose waste oil contains more than S0 ppm FC3s.

' will have to incur disposal costs of $.0832/1b. Even industrial oil con-
taminated with less then 50 pom PCBs may be avoided by wasts 0il collectors.
This will not be a big problem for ccal burners. Fuel oil burning companies
can use a mixture of waste and virgin oil but there are technical problems
to be mastered in this use. Continental Forest Indusitries indicated that up
to 14 percent wasts oil mixed with #6 residual oil is feasible. The result
may be the develomment of a separate market for industrial oil with low levels
of BCBs for Use as fuel. Long term economic impacts should rot be significant.

13.4 surmaﬂ

Compliance Cos*s

Road Oil - increased costs of virgin or

synthetic material (years l1-5) $100 million/y=ar
Read 0il - increased cost of cbtaining

adequate supplies of segregated used -

motor oil (years 6-15) $6.4 million/year
Lost production of re-refined hydraulic -
£fluid $ .4 million/year

Brmoloyment Effects

Three small re-refiners may close with a loss of 12 to 15 jobs.
Shifts will occur in the collection segment of the industry, but will probably
have little net impact on ewployment. ' 1
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14.0 PC3S AS UNINTENTICMAL DPRCDUCT CONTAMDNANTS

Although mest of the PCG3s in use wers produced by Monsanto as the pr-ﬁéary
product of a reaction process, other chemical reactions can produce PCBs as by-
sroducts, resulting in contamination of cammercizl chemicals. Similarly, contam-
ination of existing material may result in PCB contamination of 'prcducts made
by recycling these materials. Recycled paper is krnown to be contaminated with
PCs at low levels, but a detailed sihudy of this industry indicated that it would
not be affected by the 50 ppm limit on °C3 contamination. (&  Polychlorinated
terpheny.shavealsobenreporbedtooecmtammatedm*‘xb(ss famed as as:.de
reaction during menufacturing, (2) but the sole U.S. c.:.strlbn._or of this mater_.al
has repartedly assured its major custorer that it would wa.z:::mt that future
shipments will contain less than 50 ppm PC3. (3)

The only chemicals known to be contaminated with PCBs in concentrations
exceading 50 pom are certain phthalocyanine blue and green pigments ard ;ﬁe )
diarylide vellcow pigments. ‘

14.1 PFequirerents of the Proposed Fegulations

The regulations ban the contimied manufacture of PC3s after
December 31, 1978. This ban also applies to mixtures containing more than
50 pom PC3s regardless of whether the DCBs were added intentionally or fommed .
during manufacture as an unintenticnal by products. '

14.2 Comliznce Costs

Phthalocumnine Pigments

Phthalocyanine picments are major sources of heat- and light-
stable blie and green colors in the plastics and printing inks industries. In
the menufacturs of copper phthalocyanine blue pigment (phthalo blue), the

(1) Versar Inc., Involvement of PCBs in the Pulp and Paper Industry, EFA
560/6-77-005, February <25, L977.

(2) Versar Inc., Assessment of the Envirocnmental and Economic Impacts of the
Ban on Imrorts Of EC3s, EPA 560,/6-71-007, rebruary 22, 1977.

(3) Pefscnal commmication, L.M. Argueso (M. Argueso and Co., Marmarcoreck, N.Y.),
August 30, 1977.
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cooper used in the reaction apparently catalyzes the dehvdrochlorination of the
trichlorcbenzene (TCB) solvent used in the process to form varying amcunts of
trichloro and pentachlaro biphenyl reésidue in the product. Further chlorinaticn
of phthalo blve to make phthalo green pigment results in the formation of PCBs
resicues in the green product. Damestic and foreign menufacturers of phthalo
picments, using the TCB solvent preocess, have tested these picments for PC3s
level. Results indicats that this process consistently produces pigments with
PCBs residues in the 100-300 ppm range. One analysis from a damestic manufacturer
reported concentrations as high as 1000-2000 ppm. Several U.S. companies manu-
facture the pnthalo pigments fram the basic raw materials, while the other U.S. !
conpanies marketing these pigments import foreicn TCB-based crude pigménts and
puarify them for sale in the United States., Under the proposed PC2B ban regulatiors,
all of these manufacturers are in effect producing a PCB mixture which could rot
ke sold or distributed in camerce effective 30 days after pramulgation of the
draft regulatiens. '

Discussions with the damestic shthalo pigment manufacturers
have disclosed that cnly one menufacturer dees not use the TCB solvent procsss
(Rercsene is used as the solven: in a proprietary process and the pigment pro-
!:hced has essentially zero PCBs). All cother domestic and forsign manufacturers
use TC8 solvent, -and are accordingly faced with major process revisions to camply
with the proposed 50 ppm PCBs limit in their product. ) |

The concentraticn of BCBs in the phthalocyanine blue and green
picments can reportedly be reduced to below 30 mpm by a change in. the solvent
used in the manufacturing process. Such a change will require modificaticns of
the process and quality control procedures, and may cost $1C0,000 for each of the
five or so manufacturers and importers of the material. Since uncontaminated
pigment is available from one U.S. mamufacturer, there is sufficient price com-
petiticn to prevent these increased costs from being passed along in higher
product prices. The effect weuld therefore be a decrease in corporate profits.

Y
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Diarylide Yellow Picments - ' -

Diarylide pigments are the major yellow pigments used in
printing inks. Thess pigments are nade by reacticns of precursors which include
dichlorsbenzidine. A mincr side reaction results in the deamination of the
benzidene resulting in the formation of 3,3'dichlorchiphenyl. According o
Don Morgan of the Dry Color Manufacturers Asscciaticn, L) st diarylide yellcw
pigments are contaminated with PCBs at concentrations of several hundred parts
per millicn. Although a few batcies of pigment have been found to contain less
than 50 pom PCBs, the industry is rot yet sble to control the manufzcturing
orocess to reliably achieve this low level of PCB contaminaticn. o

Sales of diarvlide yéllow pigment in 1976 were abcut 12.66
million pounds having a value in excess cf $52 million. (1) - This pigment was
antaminated with perhaps several thousand pounds of 3,3'dichlorvoiphenyl, which
is a relatively bicdegradible isamer of BCB. If the proposed BCB ban ragulaticns
result in an effective ban on the manufacture of this vellow dve, most colored
trinting inks will nave to be raformulated, resulting in same lost production
while technical chances are made in the $690 million/year ink industry and the
$43 billion per year graphic arts industry.

~ There is no technology available that can reliably reduce the
concentration of PC3s in diarvliide yellow pigments to pelcw 50 pom. If the ban
cn the manufacture of PCBs after December 31, 1978, results in an effeczive ban
cn the manufactures of this pigment, lost sales of this material will e about
$52 millicn per year. Alternative picments are available, but their use results
in higher ink costs as the alternative materials are less effective and/cr more
expensive. Increased costs due to the conversion to substitute materials may
ecual 20 percent to 50 percent of the value of the discontinued yelicw pigments,
cr $10 million to $25 million per year. There should be no net employment eflacts
as the producticn of substitute matarials will offset the losses from the discon~
tinuation of manufacture of the diarylide yvellow. However, several hundred jcbs
mzy be affected at the impacted manufacturing facilities, and an unknown amount
of production equipment would lose econanic value.

(1) Teleprcne conversaticn, Con Morgan (Attormev for the Dry Color Manufacturers
Asscciation) with R. Westin (Versar), September 22, 1977.
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14.3 Sumary

Compliance Costs ‘ T Lo

Phthalccyanine Blue ~ Production changes  $500,000 - 1978

Diarylide Yellow - Increased ccsts of $10 million to
substitute pigments $25 million pexr vear

Emplowment Efiects

Several hundred jobs would be affectsd if the manufacture of
diarylide yellow picments were bamned. These wauld be offset by employment
increases in the secments of the pigment industry swplying the substitute - !
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15.0 CAPACITOR MANUFACTIURING

The use of ®C3s in the manufacture of new capacitors is expected o erd
by mid 1978 due to a mmber of factors including the ending of production
of FCBs by Monsanto in Cctober, 1977 and the zero PC3 discherge recuirements
imposed on the mamufacturing plants by the EPA urder authority of the Federal
Watar Pollution Control Act.(l) Bowever, the decision of the capacitor manu-
facturers to discontinue the use of PC3s without attempting to develcp
alternate scurces of supply after Monsanto stopped production was made in
anticipation of the inplementation of the Ban Regulations of Section 6(e) Qf
the Toxic Substances Comtzol Act. Althouch the EPA apparently has ro dis-
creticn in the implementing the kan ¢n the use of PC8s in the manufacture of
capacitors, the economic impact of the change to alternate materials ard
designs is urdoubtedly the result of the provisions of the Act as imple~
mented by the proposed regulations.

15.1 Recuirements of the Prorosed Requlations

The proposed regulations would ban the manufacture of capacitors
centaining PC3s after December 31, 1978 as the EPA has detarmined that the
ban in Toxic Substances Control Act on the manufacture of FC3s applied also
to the manufacture of items which are considersd to be "PCR Articles” or

"PCB Ecu;;ment."

15.2 Caraciter Producticn and Sales

PCBs have been used as a dielectric licuid in mest of the alternating
current capacitars manufactured since 1930. PC3s provided the advantzge of
nen-flammability which is not available with electrically suitable alternative
liquiés. The develomment and cammercial introducticn of non~PC2 capacitors
started in 1975 in response to growing concern over the environmental effects
of PC3s. The time reguired to develop various types of non~PC3 capacitors

(1) EFA, "Final Decisicn,” Federal Register, February 2, 1977, pp. 6531-6355.
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has been a function of the fire hazard which would result from the failurs of
ch type of capacitor. Segmentaticn of this industry by type of capacitor is
uired to calculate the impacts of the draft rsgulations.

PCB capacitors have been made in many differsnt sizes and in desicns
suitable for many different voltaces and apolicaticns. For the purpose of this:
analysis, all of the varicus types of PCB capacitors will be classified as
either power fachtor capacitors or industrial capacitors. Power factor capacitors
are those large high voltage units used by utilities to correct for lagging
g':cwer factor in electric transmission and distributicn systems. Industrial
capacitors include all other types of PCB units which are used in association
with specific tyves of equipment such as electric motors, flucrescent light
ballasts, and electronic circuitry.

Census figures for capacitors are collected by the U.S. Department
of Camerce cn the basis of seven digit SIC codes. ‘The most recent data at this '
level of disaggrecation was cbtained in 1972 and is sumrarized in Table 13.2-~1.
belcw. More informaticn at this level will be cbtained in 1978, but will nct ke
available for several vears.

' Table 15.2-1
ECB Capacitor Production ard Sales: 1972

(1)

Type Production=-Units Sales-Million §
shunt and Series Fower Factor Correction 192,700 41.1
Generzl Purpose Motor Control ' 22,100,00C 33
Fluorescent Licht Ballast Capacitors ot available 32.3

ard other capacitors except electronic

(1) Scurce: U.S. Department of Cammerce, Electrical Measurement and Distritu-
tion Ecuimment, Publication MC(2-3%3).
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Annual estimates of capacitor sales volume ars available on an -
aggregate basis fram a 20% survey of manufacturers at the five digit SIC ccde
level. The racent J'.nfcmat’icn' available from this source is summarized. in .
Table 15.2-2. |

sz Ao (1)
Table 15.2-2
PC3 Capacitor Sales - by Year

Year Sales - Million Dollars
1972 o 112.4
1973 143.1
1974 157.3
1975 ' 119.3

1976 | 149.0

(1) Source: U.S. Department of Camerce

15.3 Camliance Costs

There are two basic techrological altermatives available to czpac-
itor manufacturers who must develop non-PCB capacitor product lines. The
direct, and probably short term, soluticn to the problem is to develcp a di-
electric ligquid which can be used as. a direct replacement for RC3s within the
presently used techrology of capacitor production invelving aluminum foil and
paper as a solid dielectric. This type of constxruction has been develcped to
maximize the advantages achievable using PCBs as a liquid dielectric. an
alternative approach would be to develop a new technology which makes optimum
use of the naterials ranai.rﬁng available to procduct designers.

Much effort has been spent in evaluating materials for use as
PCB substitutes in both the U.S. and in foreign countries. No substitute
liquid has been developed which equals PCB in dielectric properties, fire
resistance, and stability. Any trade-off entails enhencing electrical per-
formance at the expense of envirormental or safety considerations. Impregnating
capacitors with alternative dielectric fluids and/or redesigning them may

-7
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result in substantial retcoling, research and development, and other production=
t_\ated costs. Such costs are normally high at first, since the industry is

ssentially characterized as infant; i.e., it is facing a new learning q}r*}e
due to the production of techrnologically new capacitors. However, since all
manufacturers are developing non-PCB capacitors, arnd sirce these new products
will be introduced essentially simultaneously, there will be substantial com~
petition which will prevent the rapid recovery of development and tecling costs
through market skirming. Therefore, it is expected that the initial product
prices will closely approximate the long term coampetitive price structurs of
the capacitor industry. A review of the present status of each of the major
segments of the capacitor industry should orovide an accurate picturs of the
response of this industry to the BCB ban regulations.

Power Factor Copaeitors

large power factor correction capacitors which operate at voltages
above 2000 volts are used by electric utilities to compensats for irductive-
currant lags caused by inductive motors and other similar machinery. These
capacitors ars usually mounted out of doors in substations or on power poles,
little risk of significant fire losses is incurred by the use of 2
flarmable dielectric licuid in these units.

Prior to 1977, there were four manufactursrs of PCB power fachtor .
capacitors. All four of these manufacturers discontinued the use of FCBs during
1977 ard introduced non~-PCB capacitors having the same functional specifica-
tions as replacement preducts. Table 15.3-1 lists the manufactursrs of
these large capacitors and summarizes the technology used in the new procucts
introduced by each marufacturer. The selling prices of these large capac— '
itors are negotiated on the basis of large orders, ard ro published price
lists ares available. FEowever, Verzar estimates that the prices cf the capac—
itors manufactursd by Westinghouse, General Electric, and Sangamo ircreased
10% to 153% following the i.ntroducticn of non-PCB units, ard the price of the
McGraw Edison capacitors increased 15% to 20%. McGraw Edison claims excaptional
oroduct life and efficiency for their product, and the higher price has
apparently not had a significant impact on their share of the market.

-39~

ED_005530B_00002561-00111



Sales cf PC3 power factor correcticn capacitors in 1976 are estl—
mated to have been approximately $54.5 million. Assuming relatively-
constant outzut and demand, a ten to twenty percent price incrsase of com
carable non-PC3 sower factor correction capacitors will rasult in sales of
approximately $60.0 to $65.4 million (using censtant dellars). Hence,
utilities and other users of power factor capaciiors are expectad to pay
approximately $5.3 o $10.9 million mors.

Utilities employ approximately ninety-five percent of all pcwer'
factar correcticn caracitors. The ability of utilities to pass all of the
additional costs asscciated with non-PC3 capacitors on to residential and
camercial users in terms of higher prices will depend tpon stats regulatory
commissions' attitucdes toward rate structures. Tbtal revenue ‘or all
electric utilities was $46.2 billion in 1975. It is estlmated that total
revenue for all utilities in 1976 will have been aporoximately $50.0-billion.

£ all the utilities additional costs asscciated with using neon-fC3 capacitors

is passed on to resicdential consumers, and that their average monthly electric
pill is fifty dollars, it is estimated that residential consumers will incur
an increase in their electric bills of aporoximataly .02 gercent, or one cent
rer month. [Note that this is the long run effect; in the short run & ] )
extra costs of non~PCB capacitcors will appear as a capital item in the rate
base. If cepreciaticn and remlacement ars bcth straight—line,functions, over
a ten year period, the rate base and the return on it will rise until the
tenth vear at which point 2 small return on capital will be obtained as well
as capital replacement costs.] Since part of the costs will be passed on to
industrial users, the relative price impacts will be even less, and ars not
expected to significantly impact either the price or demand for electricitv.

-
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Table 15,3-1
Currently Available Non-FCB Power Factor
Correction Capacitors

Manufacturer Solid Dielectric Liguid Dlelectr:.c*

Westinghouse Paper and plastic film Iscprouvl br*nemﬂ
cambination ' -

General Electric Paper Phthalate ester**

Sangamo Electric Co. Paper = Phthalate ester**

McGraw Edison Plastic film Butylated monochloro-
: ’ : diphenyl ether. : |

* All of the ligquid dielectric materials contain small amounts of additives
as frae radical scavengers, etc. The identity of these minor constituents
is poroprietary information.

** The phthalate ester based liquids report.edly centain a sz.gm.ucant amount
of trichlorocbenzene as an additive to raise the.corona extinction .voltage.

Industricl Cevactiors

PC3 capacitors have been used in a number of diverse industrial,
apoliance, and lighting applications including arc welders, induction heating
furnaces, fluorescent light ballasts, and television sets. Table 15.3-2
lists the manufacturing plants known to have used PCBs in the manufacture of
this type of capacitor in the early 1970s. Versar contacted these manu-
facturers in September, 1977 to determine whether they were still using PCBs,
and if so, when they anticipated erding their use of XBs. The rasults of
these contacts are sumarized in Table 15.3-3.

All of these manufacturers plan to introduce non-BFC3 capacitors
to replace the discontinued PCB products. In all cases, the new cavacitors
will use liquid ohthalic acid esters (phthalatss) as a direct substitute for
PCBs. As a result of this material change, an increase of 6% in the size of the
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- TABLE 15.3-2
Manufacturers .of PCB Industrial Caracitors in 1976

Company Name location of the Plant |

General Electric Company ~ Hudson Falls, N.Y.

: Ft. Edward, N.Y.
Aercvox : New Bedfcrd, Mass.
Universal Manufacturing Corp. Bridgerort, Conn.

) Totowa, N.J.
Comell Dubilier New Bedford, Mass.
P. R. Mallory & Co., Inc. Waynesboro, Tenn.
Sprague Electric Co. ‘ North Adams, Mass.
Electric Utility Co. LaSalle, Ill.
Capacitor Specialists Inc. Escondido, Calif.
Jard Corp. | " Benningtem, Ve, |
York Electronics .. Brocklyn, N.Y. L
RF Intercnics Bayshore, L.I., N.Y.
Axel Electronic, Inc. Jamaica, N.Y.
Tobe Deutschmann Labs. Canten, Mass.
Electro Magqnetic Filter Co. . Sumyvale, Calif.

Sourca: Versar Inc., .CBs in the United Statss: Industrial
Use and Environmental Distribution, :or.nﬂr.geld Va.:
National Technical Information Service, (NTIS P8 251 402/3WP),
E‘ebruary 25, 1976, p. 89. Updated by Versar in later
s_f:pdles, “Cont¥act 68-01-3259.
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Teble 15.3-3

Manufacturers of Small Liquid Dielectric AC Cavacitors

Conpany

Ganeral Electric
AsIrovox

Universal Mfg.
P, R. Mallory

Cormell Dubilier
Jard Corporation

Electric Utility Co.

Cthers

Small Capacitor
Sales (1875)*%
Million S$/vear

. Status of DC3 Use as of Lats 1977

30
24

13
10

No BEC3s used

PCBs inventory sufficient wmntil
June 1978

Will end PCB use by mid 1978

PCBs invent.ofy sufficient through
March 1978

" No information available

Will end use of PC3s .du.rinq. first _
quarter, 1978 )

PC3s inventory sufficient throuch

- mid 1978

No use of PCRg after 1977

Scurce: OQffice of Environmental Affairs, U.S. Dept. of Cammerce
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capacitor is required to provide the same electvical function. As a result of
the size increase, same manufacturers who use capacitors in their products will
have o redesign to allow roam for the larger capacitors. Capacitors using
metallized plastic f{ilm and phthalic acid ester liquid dielectrics are being
tested; if successful, such units would be the same size as equivalent XCB
capacitors.

The phthalates are more flammable than PC3s, ard satisfactory

- fire safety can be achieved only by incorporation of adequate circuit breskers
(pressure or thermal types) which will prevent rupture cf the capacitor case
following electrical failure of the capacitor. Substantial testing has been
required to prove the adequacy of these circuit breaker devices to the satis-
faction of the users of the capacitors because of the possibility of sub-
stantial product liability claims should a fire problem develop with the ron- .
PCB units. The development and testing requirements have delayed the intro-
duction of the non-PCB capacitors. However, rone of the marufacturers of
small capacitors contacted anticipate using PCBs after mid 13878. Use of X3s
until then will be based on existing inventories, as Monsanto stopped shizping
PC3s in Cctober, 1977, and no importation of BCBs is planned by any capecitor
manufacturer, .

The switch to phthalic acid esters will increase the demard for
this class of chemical by approximately twenty million lb/vear, compared to
a total preduction of about cne billion lb/year. This two percent increase in
demand will not significantly affect e:.tner the availability or price of this
material.

Estimation of the unit cost impacts of the PCB ban regulations on
the industrial capacitor segment of the market is difficult for several reasons.
First, Monsanto significantly increased the price of PCBs during 1976 and 1577.
These price increases reflectesd greater production costs due to environmental
percautions in handling and shipping the matsrial, vlus costs incurred through
Monsanto participation in the regqulatory process. Monsanto was alsc in the
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sition of supplying a Lmlcrue preduct hav:.ng 2 low price elasticity of
Enard. The anticipated rﬁcrulatmns oresentad a high barrier to e.ntry into
this market for other possible manufacturers of PCBs, so Monsanto was in a
monopoly position, and their pricing may have raflected this market conditicn
in addition to general inflaticnary pressure on all coammedity prices during
this pericd. The net effect was to increase the price of BC3 capacitors
above what would have been expectad under long term competitive conditicns
had there not been the threat of regulatory action on the manufacture and
use of PC3s.

At present, both PC3 capacitors and non-PC3 capacitors are
available, althouch f£rom different manufacturers. The non=-PCB industri
capacitors are selling for about ten percent more than the PC3 wnits having
the same functicnal characteristics. Since the manufacturers of non-PC3
capacitors do not have the cption of oroaucmg BCRB um.ts, this price :.n-
crease may reflect the premium which users are willing to pay for avo:.dmg B
any possible impacts of the ban regulaticns on their operaticns and inven-
tory rather than reflecting increases in manufacturing costs. Equ;l*.br:mm
oricing would not te expectad to resuit until PC3 capacitors were rno longer
available.

The demand for capacitors is highly inelastic, because clcse .sub—‘
stitutes are not available and the number of uses to which capacitors may
te put are limited. Consequently, caracitcr users will be confronted with
prices for non=-FCB units which reflect the additional costs of production
of such units due to the proposed regulaticn. The increased orice of PC3
capacitors and the present campetitive pressurs cn the price of non=-2C3
capacitors suggests that the long term price increase dve to the tanning of
PC3s will be mcra than the prasent differential of 10 percent. A total
price increase of 50 to 20 percent is perheps a mors reasonable estimats of
the price increase for nom—CB capacitors.
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Sa.Les of BC3 industrial capa&:if;ois in 18758 ers estimatsd to have
been approximately $51.7 million. Assuming relatively constant cutput ard.
demand, a fifteen to twenty percent 'price increase for camparable non~=CB
industrial capacitors will result in sales of from $39.5 to $62.0 million
(using constant dollars). This suggests that users of industrial c:apaé:’.t‘ors,
will pay approximately $7.8 to $10.3 million more for non-PC3 units.

Manufacturers of electrical ecuipment winich will use nen—-PC3
industrial capacitors may face various redesicn problems. For exénple, manu-
facturars of miniature electrical equimment, who specialize in cptimizing
space in the construction of their products, may find thét the production of
a new, larger caracitor makes the continuation of their miniaturized sroduct
line uncertain. Apart from the market for minjature equipment,. most
electrical equipment can be radesigned to. accamdate the scmewhat larger
ron-PC3 capacitors at ralatively little cost. '

Capacitors represent a very snail %raction of tﬁé total production
(i.e., input) cost of a given appliance. Any price increases in final prod-
ucts due to amploving non=-PC3 capacitors will be imperceptable to consurers -
i.e., the increase in price per unit will be so small that the percsntace
change .in quantity demanded will be very close to zero. It is expectsd that
sales of electrical apvliances will ot be affected apprecizbly nor will '
there be any dramatic effects on employment in the capacitor producticn in-
dustryv nor in the electrical appliance manufacturing industrv.

Users of non-PC3 industrial capacitors may face greater risks of
fire as thev switch to such units. Insurance rates will increase to reflect
any increased fire losses, but only after a time lag sufficient for new
risks to be incorporated into the experience record.

Any decrsase in the expected service life of industrial capacitors
will have a disproporticnate sffect cn econcmic impacts due to the proposed
regqulations. It is estimated that fewer than two percent of all small
capacitors fail before the equipment is scrarped due to cbsolescence. The
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st of replacing these 'capacimrs includes cut of service time and high
tbor‘ costs, and may total ten times the retail price of the replacement
capacitor. The cost of replacing failed capacitors may therefore te
equal to 20 percent of annual industrial capacitor sales. If shortened
service life rasults in an increase of the rate of failurs to 5 éerce.nt of
the non—-5CB units prior to cbsolescence, the increased raplacament costs
could be 50 percent of the value of the total small capacitor market.
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15.4 Sumarv

Tremsttional Costs:

Redesign of equimment to accamcdate
larger capacitcrs

Long Tarm C08%3:

Power factor capacitbrs
Price increase for nen-PCB capacitors

Industrial capacitors:
'Price increase for nen-£C3 capacitors

$5.5 to 10.9 millicn
ver vear

$7.8 to0-10.3 million

per vear
Increased fire risk *
Lecreased service life *
Zmplovment Zffects: Mot expected to ke significant

*Insufficient data available to support estimate of impact.
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16.0 TRANSFORMER MPANUFACTURING

‘Liquid filled transformers ccntaining a 2C3 based l.:.cu;.d known ge.ner.;.cally
as 'askarel' have been used for many vyears in those installations where the CF
risk of fire justified the use of a fire resistant fluid. Askarel transformers
have been allowed to be installed in hazardous locations such as in buildings
without the requiresment for a fire proof vault or fire sprinklers. No sub—
stitute transformer licuids have vet been develcped which have fire resistant
properties equal to the PCS based askarel.

16.1 Recuirements of the Prorosed Regulations

The proposed regulations wculd prohibit the manufacture of new
BCE tranfo:mers after Decamnber 31, 1978, but class:._.y' contimued use of existing
P33 transformers except those used in railrcad lccomotives as use in a totally
enclosed manner. The regulations would authorize certain minor rraintenarca of.
existing transformers for five years after the effective date of the regulat_.on
but would prohibit major rebuilding of failed ‘units. It is assumed fhat B
authorization for minor maintenance would be granted on request after the five
year servicing authorization has expired as such maintenarce decresases the
risk of catastrophic failure of transformers and minimizes the risk of loss of
P3s to the environment. Disposal requirements for failed askarel transformers
are specified by the PC3 Marking and Disposal Requlations, and these require=
rents weuld not be changed by the proposed PCB Ban Regulaticns.

16.2 Industrv Structure, Prcduction;' ard Sales

A review of Monsantn's custamer list for PCBs in the early 1970s
irdicated thirteen companies which used PCBs to marufacture askarel .trarﬂs-
formers. These campanies and the lecation of their transformer manufacturing
plants are listed in Table 16.2-1. Production of askarel transformers averaged
5000 units per year in the early 1970s. When these companies were contacted
by Versar in September, 1977, only.one manufacturer was still producing askarel
transformers, and it anticipated ceasing production of this type of unit prior
to the end of 1977, All of these manufacturers produced Both oil filled and
askarel transformers in the same plants. 0il filled transformers are inter-
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Table 16.2-1

U.S. Transformer Manufacturers Which Used PCBs After 1970

Camoany Name

Westinghouse Electric Corp.

General Electric Company

Research~Cottrell
Niagara Transformer Co.
Standard Transformer Co.

Hevi-Duty Electric
Kuhlman Electric Co.
Electro Engineering Works
Envirotech Buell

R.E. Uptegraff Mfg. Co.

. Van Tran Zlectric Co.

Source:

Plant Location
South Boston, Va.
Sharon, Pa. '

e, G
Pittsfisld, Mess.

Finderne, N.J.
Buffalo, N.Y.

Warren, Chio
V!edford , Cragon

He;.ena, Al.abama

Goldsbom

Crystal SLr_.ngs, Miss. 4
San _eandro Calif, -
Lebanon, Pa'. ,

Scottsdale, 'Pa.

‘Belmont, Calif.,

Lynchburg, Va.

Vandalia, T11l. i
Waco, Texas .

Versar Inc., PCBs in the United States: Industrial Use

and Environmental Distribution, Springrield, Va.:

National

Technical Inrormaticn service (NTIS PB 251 402/3wWP),

February 25, 1976, p. 8S.
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changable with askarel transformers in new apnllcatlons provided that the

installation is properly engineered. Other substitutes for askarel transformers
are also available. The 140,000 askaral transformers presently in service total .. -
only two percent of the total number of power ard distribution trans*oz:“e.rs in use. g

16.3 Substitutes for PCB Transformers

The askarel transformers presently in service were specified
because this type of ligquid filled transformer offered advantages in size,
reliasbility, and fire safety- that were not available with other types of trans-
formers. Alternatives to PCB transformers have always been. available, a.lthbugh
all of the other types of transformers have different design characteristics
ard none are direct substitutes for the PCB units. 'Iherefore, eventual re-
placement of the existing PCB transformmers will r=qu:.r° that each of t;‘*e _pre=
sent installations be re-evaluatsd and that the r.ecesaa:y engmeer:.rg changes
‘be made to allow use of the best available replacement, un_...."' SIew transzome.. R
installaticns will be des:.gned to make optimm use of tne“ava.’_lable en=-2C8s~ o~ 7
transformers. The choice amcng the available alternate transformer types and
materials depends on the requirements of each specific appiication and.the
characteristics of the available non;-PCB units.

A nurber of alternatives to the use of PCBs in firs resistant
licuid filled transformers and to the use of transformers which contain any
dielectric liquid have been developed and are cammercially available. These
substitutes for PCB transformers differ in. their perfcormance characteristics,
arplicable fire code installation requirements, and cost. The following sections
discuss the major types of substitute units which are available.

Bigh Fire Point Licuid Insulated Transformers

The 1975 Naticnal Electrical Code and previcus issues allcwed
only the use of askarsl and dry type transformers in hazardous locations with-
out vault protection. Askarel was essentially defined as PCB based liguid. '
The 1978 NEC has added a specification (Article 450~-23) for 'High Fire Point
Liquid Insulated Transformers' which can be used under these same conditicns.

The 'High Fire Point Liquid' must have a fire point of at least 300°C, and
mist not propogate flames.
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Underwriters Laboratory presently lists three liquids as
meeting the 'High Fire Point' property requirsments for transfommers operating
at voltages below 600V: ' R

Dow Corning 361
General Electric SF=-987 (50)
SWS Silicones Corp. F-190

Factory Matual Research has not yet campleted develcoping
formal approval requirements and proé&dures for 'High Firs Point Transformer
Licuids'. However, based on preliminary tests, Factory Mutual has issued -
interim quidelines to its field cffices that six silicone licuids and three
hydrocarbon licquids could be accepted at Factory Mutual insured lccations
without special fire protection. The list of Factory Mutual accepted licuid
includes: ‘ | o .

Supplier o Designation ' Tyoe of Fluid
Dow Corming LC Sel Silicore
Dow Corning DC 200 Silicone
General ERlectric SF-97 Silicone
Union Carbicde L-305 - Silicone
SWS Silicones =101 ' Silicone
SWS Silicones F=-190 Silicone
RTE Corporation RrEmp: . Bydrocarbon
Gulf Oil Chemicals Co. RF Dielectric Hvdrocarbon
Fluid
Uniroyal o - PAO-20E Hydrocarbon

Mineral Oil-Filled Transtormers

If fire safety were noct a consideration, there wuld be no rza-
scn why oil-filled transformers could not be used in all applications. In the past,
PCa-filled transformers have cost about 1.3 times as much as oil-filled units
of the same capacity, and thus most users preferred the oil-type where possible.
The oil-filled transformers ars the same size as the askarel units, and are
considerably lichter in weight. Alsc, mineral oil has scmewhat better heat
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- transfer characteristics .than askarel, and an electrical arc in mineral oil’
results in hbreakdown products that are non-corrosive.

The major disadvantage to mineral o:.l is Flarmab:..:.*-y, *—ans-
former mineral oil has a flash point of 145°C. If an arc occurs with the
transformer, the breakdown products will be hydrogen and methane, hoth of which
are flammable. Detailed records of such failures are maintained by the
electrical industry. Fire Underwriters dees not approve of the use of oils and
other flammable liquids for indoor applications. Where oil-filled transformers
are not specifically prohibited as on-site replacements for PCB-filled units,
the National Electrical Code imposes certain restrictions. upon their mode of
installation.

Oil-filled transfommers are used in almest all power iranss
former appl;.cat;.ons ard for most substation dlsm_but:pn app]__cat:.ons where
the transmissicn line high voltage is reduced to 12.8 kv for local distribution.
Most rural pole-mounted transfdmers which reduce the voltage to 220 wolts axa’
also oil-filled. The issue of flammability only becames inportant whers the
distribution transformer must be buried, as in many urban applications, cr
located close to, within, or on the roof of the tuilding it serves. PCB-filled
transformers have, in the past, been used in most such aﬁplicaticns. Cil-filled
transformers can te used in these applications only if they ars suitably isc=
lated £rom flammable structures or if these structures are suitably safequarded

the low—-voltage power must be brought into the building via cables cor insulated
buses. This causes additional energy losses due to heating in the low-voltage
transmission lines from the transformer to the pomt of use.

Oven 4ir-Cooled Transrormers

Transformers can be built without the use of a liguid cooling
meditm. One type of dry transfommer that is quite successful, under limited
corditions, is the cpen air-cooled transformer. In this design, cooling air
is driven through the transformer by either natural convection or forced circu-
lation. In those sizes where air-cooled transformers ars available, they are
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about ecual in price to askarel-filled transformers of the same kva rating.
However, the following limitations prevent open-air-cooled transformers from
being considered for many applications using askarel-filled transformers:

Heat capacity: The power drawn from a transformer usually

varies over a wide range. The rating of a transformer is established by &h
rewer it can handle continuously without over-neating., If a licuid-filled
transformer is cperatad at overlcad conditions for a short pericd of time, the
licuid will act as a heat sink, absorbing the excess heat procduced in the trans-
former without a rapid increase in temperature. The result of this thermal
irertia is that liquid-filled transformers can cperate at outputs of up to 200 !
percent of rated capacity for a pericd of one to two hours without damage.
Air-ccoled transicrmers do not have this heat sink effect and are limited to
operating at a maximm service rating not much higher than the continuous
rating. Where the current draw on the transformer does not vary greatly during
the day, this limitation is rot a problem. However, in most cases tbg]v?'.ria;_-
tion in leoad requires dry transfocrmer to have a 20 t©o 30 peréent greatsr capac-
ity than liquid-filled transformers in the same application.

Dielectric strangth: The licuid coolant in a liquid-fill

transformer also provides a significant level of electrical insulation between
the various current carrying camponents within the transformer. Air has a much
lewer dielectric strength, and open-air-cocled transformers are limited to a
maximum voltage of 25 to 40 kv. '

The problem of electrical insulation is sven mors severe
if the oren—-air-cooled transformer only oﬁ:erates intermittently. When the
transformer is operating, the heat generated within the windings keeps the
insulation dry, and maintains a high dielectric strength of this solid insula-
ting material. However, when the transformer is nct operating, the coils cool
' to ambient temperatures and the insulation can absorb moisture from the air
which reduces its dielectric strength. Open air-cocled transformers must be
thoroughly dried before being put into service after each cocol pericd.
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Cne other problem with air-cooled transformers is the tendency ~
of dust to be atitracted from the a.:.r to the coils by electrostatic forces. Dust s

-
T el

canbm.ldupmthecos.lsardblocktheﬂmora:.r,or;tcan‘cnnconduct.ve i
paths and cause short circuits.

Open-air-cooled transformers are generally limited to dry,
clean locations where the load requirements are fairly even and constant, and
where the maximum voltage dees not exceed 30 kv.  Suwh transformers are being
successfully used in large office buildings, particularly tall buildings where
the transformers are located every few floors. Even in this application, though '
conditions arise that exceed the capabilities of the transformer; for instance,
in the Sears Tower in Chicago, which is over 1400 feet tall, the electric power
is rought into the building and up to the distribution transformers at 128 kv,
which is beyond the voltage limitations of open-air-cooled transformers.

Closed Gas-iillad Transformers

Transformers can be built with dry inert gas (usually at an
elevated pressure) as a heat transfer medium., These transfcrmers avoid the
maintsnance problems caused by moisture and dust in open air-cooled transformers,
but they are similarly limited in overlcad capacity because of reduced thermal
inertia compared to liquid-filled transformers.

Closed gas-filled transformers must be installed in pressure~
tight containers due to the chancges in gas pressure caused by changes in terper-
ature. However, the maximum voltage ratings ©of gas-filled transformers can
be equal to that of liquid-filled units.

A mumber of different gases hawve been used as heat transfer
media in clcsed gas-filled transformers. The most common gas used in the U.S.
is the fluorocarbon hexafluorcethane (C,Fs). Nitrogen and sulfur hexafluoride
have also been used successfully in certain applications. Helium has not been
found to ke a satisfactory gas for this application because its low dielectric
strength results in corona discharges within the transformer. Hydrogen is un~
satisfactory as any leak in the transformer would result in a severe fire
hazard.
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Because of the necessify for a pressure vessel container, -
gas-cooled transformers are 30 to 40 percent heavier than PC3-filled transformers,
and cost two-thirds more (and twice as much as oil-filled transformers). In ad-
dition, the gas-filled transformers must be sized larger than oil-filled units
to allow for the expected heavy load peaks of power consurption. ‘

16.4 Relative Prices of Non-PFCB. Transformers

The relative prices of distribution transformers of the size
. and type cammenly installed in office buildings are summarized in Table 16.4-1.
If the RI&wp high fire point licuid filled transfommer proves to be acceptable
for installation without auxiliary fire protection, thers should be no cost
increases for new transformer installations resulting Srom the han on the
manufacture of PCB transformers. The cpen dry type transformers are also quite
cost competitive with the PC3 units for most applications,

!

. mable 16.4-1/) . o e
Relative Transformer Prices

Type of thit | Price: 1000 KVA Unit Price: 2000 KVA Unit
0il £illed $ 15,300 | $ 23,300
oS o 19,900 - 30,300

ST 18,400 28,000
Silicone 22,300 - 34,500

Cpen air ccoled 20,700 35,000

Sealed gas cooled 30,600 46,600

Source: MIC Engineers, "Distribution Transformer Status ~ WIT Project”,
Memorardum to U.S. General Services Administraticn, June 1, 1977.
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16.5 Coawpliance Costs

Clean-up (o08ts.

The only costs :.ncurrai by transformer manufacturers due o the
banontheuseofmsallbecleanunarxid.spcsalcostsmr’edmﬂushmg
PCBs from storace and materizl handling equimment pricr to using this equip-
ment to store high fire moint liguids. This equipment consists primerily of
- storage tanks, filters, pumps, ard piping. Clean up costs, including disposal
of contaminated solvents, sheuld not exceed $10,000 per plant, or a total cne
time cost impact of perhaps $100,000 in 1977 ard 1978. -

Cost of Subgtitutes

The 'high fire point liquid cooled transformers' amd air cocoled
transformers will cost about the same to 10% more than askarsl units deperding
on the acceptability of hydrocarbon base high fire point transfommer liquids.
Based on past sales of 5000 askaral units per year at an average pr:x.ce of B
- $20,000, a 10% cost increase would increase to sales and costs to the users by
(5000 x $20,000 x 10% = $10,000,000 per year). There should be mo effect on
total demard for transformers for new applications. The ban on rebu:.ld:.rg askarel
transformers may increase the demand for new transformers by 1000 to 2000 units
per year. This additional demard should be easily supplied as the transformer
marmfacturing uxiustry as it has recently been operating at only about 60% of " - -
capacity.

Market structure should not be significantly affected as all of
the former manufacturers of askarel transformers will have egual access to
the 'high fire point transformer liquid' materials and techmology. Accgss ©
this market segment will open to those transformer manufacturers who did rot
offer askarel as an altermative to oil. This will primarily afford a marketing
opportunity to RTE Corporation which has never supplied askarel units but which
has a strong market position in the high fire point liquid transformer market .
segment. The increased sales by RTE will probably be less than the total
increase in transformer sales, so this small shift in market structure should
not result in a net decresase in the sales by any of the cother manufacturars.
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Increased 7ire Losses

It was implicitly assumed akbove that the high *':re roint l:.qu:.ds
are satisfactory replacements for BCBs in terms of performance ‘and fire sa::tey
In fact, the high fire point licuids can burn under certain conditions including
exposure to an external fire, ard can release flammable gases if an electrical
arc occurs within the transformer. It will be several vears until a camplets
evaluation of the relative transformer fire risks is completed by the Fire
Safety Division of the NMational Bureau of Standards urnder a rasearch m:cject
currently being funded by the U.S. Department of Energy.

It will rot be possible o accurately pradict the increased fire
losses that may result from the use of substitutes for X3s transformers until
the work of the Bursau of Stapdards is camplete. any estimates made at this
time must necessarily be based on rather crude ass:.mpta.ons It cculd be assmai
for exanple, that the 20% price pre:nmm for askarel t::anszome.rs vs oil filled
" transformers was Jjustified by a decrease in fire losses. The use of x high fire -
point transiormer licquid might achieve 95% of the additional fire safery that
would otherwise be achievable by using askarel. The increased fire losses re-
sulting from the use of the high fire point liquid filled units would then be
one percent of the cost of the units. Based on a production of 7000 new and
replacement units per year at an average price of $20,000 each, this loss
weuld be $1,400,000 per year.

16.6 Sumary

Transttional Coste

Clean up costs for manufacturers. $§100,000 1978 only

Long Term Costs

Increased cost of ron-PCB transformers $0 ©© $10 million
. per year
Additional fire losses f£rom use of

enr-PCR transformers $1,400,000 per vyear
(very rough estimate)

=118~

ED_005530B_00002561-00130




Zmoloument . ‘ . o ' . )
Increased demand for replacerent transformers should generate: ‘ T
employment equal to that lost in the transformer rebuilding segment of the -

industry (see Chapter 5). An additional 78 jobs would be expected in 1979.
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17.0 TOTAL QCST AND ZCONCMIC IMPACTS

"The preceding chapters have discussed the various costs which will -
result from compliance With the proposed requlaticns. Costs of decontaminating
ar scrapring existing equirment, preparation of spill control plans, ard the
costs asscciated with the ban on rebuilding askarel transformers are all
transitional costs —- the anmual costs will eventually decrease to zero, though
this may require 20 years or mcre. Cost increases due t© the increased prices
for ron=-PC3 capaciters and transformérs will be long term costs — they will be
expected to contimie indefinitely. ‘ .

Zeoncmic impacts, as distinct fram cost impacts, irclude employment
effects, changes in market structurs, and impacts on energy demand ard the
international balance of trade. These impacts, 0, can be both transiticnal
ard long term. |

17.1 Transitional Cost Impacts

See Table 17.1-l.
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Item apter
PCB ‘Iransformers:

Manufacturer cléan up costs (16}

Ban on Rebullding (4)
Foregone Savings

Lost Service Thre

Transformer Service {5)
Lost Wages
Spitl Prevention Plan
locomotive ‘fransformers (6}
Retrofill Program
Proceasing Proyram
Final Analysis for PCBs
nanuncj
Spill Prevention Plan
ca Capacltonf .
Equignent Relesign {15)
Inventory (bsolescence {3)
011 Fllled Transfooncrs (7)
ICl Analysis aid Disposal

Mining Machliws {8)
Retasild foaders
Scrap Continuous Miners
Reporting Costs
Spill Prevention Plapsg

Table 17.1-1

Transitional Cost Impacts

$ Mlllion Per Year

Succeed ing $ Miliion
1979 _Years _iotal
I | 0 § .1
14.3 3.4% less 420
: por year
2.4 3.4% less 75
' per yuar
¢
6
? 0 : 7
4] 2.7 (2 years) 5.4
9 ) .1 (1983) .1
. 005 0 .005
.02 o o .02
L]
1 ¢ 1
24 © 73,48 less : 700
per year ’
Guplete Ly Doc, 31, 1981 2
Gmplete by Dec. 31, 1981 .6
.02 ) ‘2 .02
i
.04 . 0 ) .04

*pata not avatlable to support estimpte; probably small cost dupact. )

é

Estimated
nellabilicy
of ‘jotal

-50% +500%
150%

$50%

1100%
1100%

1208
1204 ,
$20%
11008
1508

o
-

o
.

i
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‘table 17.1-1 (Con't)
Transitional Cost Inpacts

$ Million Pec Year

Esthmated
. . Succeed bng § Million Reliability
Itam (Chapter) ' 19718 Yearsg __Total of 1otal
El ectramagnets (9)
Replacement Cost "$ 1.5 : 0 $ 3.5 £20%
Increagsed Labor Costs .3 0 .5 : ~100% +300%
ipdraulic Systems {10)
Die Casting Machines
Analysis and Sampling .8 : B .8 1504
Reporting : .2 [ .2 508
Spill pPrevention Plans . .5 0 - .5 . 2408 :
Decontamination 7.3 7.3 (1980} 14.6 ~30% +200%
Other ifpicaulic Systems | N
Decontamination .’ S 1.6 8 3.6 T -308 41008
Production Interyuptions an [ i ' aa
"
lleat ‘fransfer Systems (11) b 0. L R L
Qupressors (12) .2 1] .2 ~-50% +100%
Reclaimad OL {13)
Increased tost of Synthetic Road
O Material 160 100 {yeaxrs 2-5}44%s 500 ~80% +10%
Tocreased Cost of load O 6.4 {ypars 6-15) [L LAk ~ -BO% 42003
lost Production of Reclabmed ) .4 .4 (1980) .8 120%
itdranl ic Fluld : .
Phthalocyaning Plgeenta (14) . )
Proceuas Chaiges .5 v o . .5 ~508 +200%
$168.3 ml13ida . $1,802 million ~608 4408

sspata not avallable to support estimate, potentially larye cost. impact.
**4Costs to contime indefinitely uatll waste: fndustrial oll no longer contalna measurable amounts of JCBa.
seasippor baand estimate. Decreased dawud may result in significantly roluced impacts,

:
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17.2 Long Temm Cost Ixrpacts-
Transformers: (Chapter 16)

Incraased cost of ron=-PCB transformers
Increased fire losses

Capacitors: (Chaptesr 135)
Increased cost of non-PC3 power factor
Increased cost of non=-PCB capacitors

Increased £ire losses
Decreased service life

Diarylide Yellew Pigment (Chapter 14)
r .
Increased cost of substitute pigments
Total

Present value of long term cost impacts assuming

$0 o 10 million/vear
Data not available

$10 to 25 million/Vear

. $23 b5 56 million per year

10% discount rate = $230 to 560 million

17.3 Br@cwnent Impacts

Ttem (Chapter) K  No. of Jobs - (1979)

Total Man Years

2CB tranéfomvers' '
Rekuilding .
Railroad transformers (6)

Retrofill and decontamination
program

0il Filled Transformers (7)
Analysis
. Disposal services
Mining Machines (8)
Spill Prevention Plans
Electromagnets (9)

Increased demand
Additiconal labor for Cperations
without Macnets -
Hydraulic Systems (10)

~123-

+53

+42 o 106

+65 to 110

+ 2

+50

+30

+12

-1470 .

+ 165 -

+123S to 3118
+2029 to 3235

+25 to 32

+ 17

+ 24
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Itan_ (Chaptar)

Lost Production from
closing of facilities during
decontamination

Spill prevention plans

Reporting requirsments
Heat Transfar Systems (11)

Decontamination program

Campraessors (12)
Decontamination program
Reclaimed O0il (13)

Ban on reclamation of contaminated
ydraulic £fluid

Diarvlide Yellcow Pigments (14)

loss of jebs in manufacture of pigments

Capacitor Manufacturing (1S)
Transformer Mamifacturing (16)

17.4 Other Ecorcmic Imracts

Total Man Years

No. of Jobs (1979)

cotential for thou- | ~3007? -
sards of layoffs early
in 1979 in the steel
irdustry for several
months
+5
+7
? ?
. !
+1 + 1
=12 ' 15 -24 to 30
-200 Jeb losses offset
by~ increased employ-
ment in manufacture
of substituts
materials.
0 ' 0 -
+135 +1470

No significant‘market shifts are anticipated to result frocm the ban
on the use of PCBs in the manufacture of capacitors or transformers.

The only significant impact on energy demard will be for the oil
required to replace the contaminated transformer oil, hydraulic £luid, heat
transfer fluid, and compressor fluid which must be drained and incineratsd as -
part of the decontamination program. This requirement will be insignificant
when campared with total oil consunpticn, particularly since the increased
demand for transformer oil will ke spread cver 20 years or more.

=124~

ED_005530B_00002561-00136




A mumber of minor effects cn the balance of trade may be
anticipated. The ban on the importation of PCB capacitors in foreign made -
electrical equipment might decresse the availahility or slichtly incresse o
the price of imported asppliarces. The restriction cn the PCB contaminaticon . -
of diarylide yellow pigments might end the importaticon of this material.

However, the ban on recycling contaminatsd transfommer oil would be expectsd -
to result in an increased demand for new oil, and the ban cn the rebuilding -

of transformers will increase the mumber of new transformers being manufactured
resulting in an increased demand for bauxite t make the alumimm wire used -

in their constructioh. Sufficient data is ot available to support a quantita-
tive analysis of these effects, and the total impact on the balance of trade

is rot expect=d to be significant.

No significant impacts cn supplies of strategic mter:.als were
identified in the course of this study. ST o

-125-
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APPENDIX A

TOXIC. SUBSTANCES CONTROL ACT L s
Public Law 94-469° T )
90 stat. 2003 et geg

Page A-2: Section 6(e): Polychlorinated
} A Bighenyls

Page A-3: Section 6(a): Scope of Regqulation
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PUBLIC LAW 94=469—0CT. 11, 1976

(e) Povrcurorivarzo BreueNyis~—(1) Witlhin six months after
the edective date of this Act the Administrator shall promulgate
rules to— - ' ’
(A) prescribe methods for the disposal of polychlorinated
biphenyls, and ’

&B) require polychlorinated biphenyls to be murked with clear
and adequate warnings, and instructions with respect to their

processing, distribucion in commerce, use, or disposal or with

Tespect to any combination of such uctivities.
Requirements prescrice by rues under this paragraph shail be con-
sistent with che requirements of paragraphs (2) and (3).

{2)(A) Except as provided under subparagraph (B), etfective one
vear after the efective date of this Act no person may manufacture,
process, or distribute in commerce oc use any polychlorinated biphenyl
i any manner other than in 2 totally enclosed manner.

{B) The Administmator muy by rule authorize the munufacture,
processing, distribution in comumerce or use (or any combinution of
such activities) of any poiycilorinated biphenyl in a manner ocher than
in a totally enclosed manner if the Adminstrutor finds that such manu-
facture, processing, distribution in commerce, or use (or combination
of such activities) will noc present an unreasonabls risk of injury to
heulth or the environment. '

(C) For the purposes of this paragraph, the term “totally enclosed
manner”™ means any manner which will ensure that any exposure of
human beings or the environment to a polyciilorinated biphenyl will
be insigniticant as determined by the Adminiscrator by rule.

(3)(A) Except as provided in subparagraphs (B) and (C)—

(i) no person may manufacture any polychlorinated biphenyl

- after two years ufter the effective date of this Act,and

(ii) no person may- process or distribute in commerce any poly-
chiorinated bipneny! after two und one-half venrs after such date.

(B) Any person may petition the Administrator for an exemption
-from the requirements of subpuragraph (A), snd the Administrator
may grant by rule such an exemption if the Administrator finds
that— '

(i) an unreasonable risk of injury to health or eavironment
would not result.and :

(i1} good faith etforts have been made to develop a chemical
substance which does not present an unreasonable risk of injury
to health or the environment and which may be substituted for
such polychlorinated biphenyl. .

An exemption granted under this subpuragraph shail be subject to
such terms and conditions as the Administrator may prescribe and

shall be in efect for such period (but not more than one year from

the date it is granted) as the Administrator may prescribe.

(C) Subparagraph (A) shall not apply to the distribution in com-
merce of any polvchlorinated biphenyl if such polychlorinated
biphenyl was sold for purposes other than resale before two and one
half years after the date of enuctment of this Act. T

(4) Any rule under paragraph (1), (2)(B), or (3)(B) shall be
promulgated in accordance with paragraphs (2), (3), and (4) of sub-
section (c). ] o o

(3) This subsection does not limit the authority of the Adminis-
trator. under any other provision of this Act or any other Federul law,
to take action respecting any pelychlocinated biphenyl. :

2=2

90 STAT. 2025

- -

Rules. to -

“Toally enclosed -
maaner.” RECIRI

Pedrioa for
ezemption.

Terms and
conditions.
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A

SEC, & REGULATION OF HAZARDOUS CHEMICAL SUBSTANCES.AND
MIXTURES. - o :
15 USC 2608 (3) Scorr o Reerration.—~If the Administrator fnds that there is -
- & reasonable basis to conclude that the manufacture, processing, dis-
" tribution in commerce. use, or disposal of a chemical substance or
mixture, or that any combination of such activities, presents. or -wiil
" present an unreasonable risk of injury to health or the environment,
the Administracor shall by rule apply one or more of the following
requirements to such substance or mixture to the extent necessary to
protect adequately against such risk using the least burdensome
requirements: : ’

(1) A requirement (A) prohibiting the manufacturing, process-
ing, or distribution in commerce of such substance or mixture, or
(B) limiting the amount of such substance or mixture which may
be manufactured. processed, or distributed in commerce.

(2) A requirement—

(A) prohibiting the manufacture. processing, or distribu-
tion in commerce of such substance or mixture for (i) 3
particular use or (i1) a-particular use in a concentration in
excess of a level specified by the Administrator in the rule
imposing the requirement, or
B) limiting the amount of such substance or mixture
which may be manufactured. processed. or distributed in
commerce for (i) a particular use or (ii) a particular use
"in.a concentration in excess of a level specified by: the
Administrator in the rule imposing the requirement.
- (3) A requirement that such substance or mixture or any
‘ article containing such substance or mixture be marked with or
accompanied ‘by clear and adequate warnings and instructions
with respect to its use, distribution in commerce, or disposal or”~
with respect to any combination of such activities. The form and
content of such warnings and instructions shail be prescribed by
the Administrator. _

(4) A requirement that manufacturers and processors of such
substance or mixture make and retain records of the processes
used. to manufacture or process such substance or mixture and
monitor or conduct tests which are reasonable and necessary to
assure compliance with the requirements of any rule applicable
under this subsection, ‘ '

(3) A requirement prohibiting or otherwise regulating any
manner or method of commercial use of such substance or
mixture, : i .

(8) (A) A requirement prohibiting or otherwise regulating any
manner or method of disposal of such substance or mixture, or
of any article containingbsu.ch substance or mixture, by its manu-
facturer or processor or by any other person who uses, or disposes
of, it for commercial purposes. ‘ )

(B) A requirement under-subparagraph (A) may not require
any person to take any action which would be in viclation of
any {aw or requirement of, or in edfect for, a State or political
subdivision, and shall require each person subject to it to notify
each State and political subdivision in which a required disposal
may occur of such disposal. =

7) A requirement directing manufacturers or processors of
such substance or mixture (A) to give notice of such unreasonable
risk of injury to distributors in commerce of such substance or
mixture and, to the extent reasonably ascertainable, to other per-
sons in possession of such substance or mixture or exposed to such
substance or mixture, (B) to give public notice of such risk of
njury, and (C) to replace or repurchase such substance or
mixturs as elected by the person to which the requirement 1s
directed. '

Any requirement (or combination of requirements) imposed under
this subsection may be limited in application to specified geographic
areas.

A=3
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